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EXECUTIVE SUMMARY

The decommissioning of the Zion Units 1 and 2 Nuclear Generating Station in Zion, Illinois, presented a
unique opportunity for developing a better understanding of materials degradation and other issues
associated with extending the lifetime of existing nuclear power plants (NPPs) beyond 60 years of
service. In support of extended service and current operations of the US nuclear reactor fleet, the Oak
Ridge National Laboratory (ORNL), through the Department of Energy (DOE), Light Water Reactor
Sustainability (LWRS) Program, coordinated with Zion Solutions, LLC, a subsidiary of Energy Solutions
(ES), the selective procurement of materials, structures, and components, from the decommissioned
reactors including multiple segments of the Zion Unit 1 Reactor Pressure Vessel (RPV).

As described in three previous LWRS milestone reports, the LWRS Materials Research Pathway acquired
(Phase 1) four reactor pressure vessel (RPV) segments were harvested (December 2015) from the Zion
Unit 1 NPP and shipped the segments by rail (April 2016) to the Energy Solutions (ES) Memphis
Processing Facility (MPF) in Memphis, Tennessee [1]. At the MPF (Phase 2), the Zion Unit 1 RPV
ORNL Beltline Weld Segment 1, which contained well-characterized base metal, heat B7835-1, and a
section of the well-characterized WF-70 beltline weld (between the lower and the intermediate shells) was
cut into seven blocks (September 2016): five base metal and two beltline weld from the high fluence
region of the segment [2]. Upon completion of the cutting operation, the seven blocks were packaged and
transferred to BWX Technologies, Inc. (BWXT), Lynchburg, VA (October 2016) and the cutting waste
and unused RPV segments shipped to the ES waste disposal site in Clive UT (December 2016) [3].

This report documents the machining of through-wall test specimens at BWXT, Lynchburg, VA, and
summarizes Phase 1 (harvested segments of the Zion Unit 1 RPV) and Phase 2 (cutting blocks from the
Zion Unit 1 RPV ORNL Beltline Weld Segment 1 at the MPF. Specifically, it provides detailed
descriptions of the machining of four blocks (3 base metal blocks and 1 weld block) into mechanical test
specimens and coupons for microstructural characterization and chemical analysis (Phase 3). Moreover,
in Phase 4 of the Zion Harvesting Project (ZHP), through-wall specimens, machined from the beltline
WF-70 weld and based metal heat B7835-1 and having a peak fluence < 7 x 10'® n/cm?, will be tested to
evaluate the change in mechanical and microstructural properties as function of depth (neutron fuence
attenuation). These results will be used to compare with previously reported surveillance data, assess
current radiation damage models [4,5,6] and validate current codes and standards for evaluating transition
temperature shifts [6].

This project is critically important because access to materials from active or decommissioned NPPs
provide an invaluable resource for which there is limited operational data or experience to inform
relicensing decisions and assessments of current degradation models to further develop the scientific basis
for understanding and predicting long-term environmental degradation behavior.
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1. INTRODUCTION

1.1 BACKGROUND

As described in ORNL report, ORNL/TM-2016/240, “Report on the Harvesting and Acquisition of Zion
Unit 1 Reactor Pressure Vessel Segments,” [1] components and structures in a NPP must withstand a very
harsh operating environment, including time at temperature, stress from operational loads, neutron
irradiation, and a corrosive media. Moreover, extending reactor service beyond 60 years will increase
those demands and possibly introduce new modes of degradation [7]. Although the numerous modes of
degradation are complex and vary depending on location and material, understanding and managing
materials degradation is key for the continued safe and reliable operation of NPPs. As noted in Volume 3
of the Expanded Materials Degradation Assessment (EMDA) [8], an important element of understanding
aging-related degradation modes of the RPV and associated components is the examination of service-
aged materials. And an important source of service-aged materials has been the LWRS Zion Harvesting
Project (ZHP) [4]. This project is important because access to materials from active or decommissioned
NPPs provide an invaluable resource for which there is limited operational data or experience to inform
relicensing decisions and assessments of current degradation models to further develop the scientific basis
for understanding and predicting long-term environmental degradation behavior.

The ZHP, in cooperation with Zion Solutions, LLC, a subsidiary of Energy Solutions (ES), an international
nuclear services company, was established in 2011 to coordinate the selective procurement of materials,
structures, components, and other items of interest to the LWRS Program from the Zion Station (a former
nuclear generating facility), in support of extended service and current operations of the U.S. nuclear reactor
fleet. The Zion Station was a decommissioned, two unit, Westinghouse 4-loop PWR facility, with each unit
capable of producing 1,040 MWe. The units were commissioned in 1973, permanently shut down in 1998,
and placed into SAFSTOR (a method of decommissioning where a nuclear facility is placed and maintained
in a condition that allows the facility to be safely stored and subsequently decontaminated to levels that
permit release for unrestricted use) in 2010. Materials of high interest include low-voltage cabling, concrete
core samples, through-wall-thickness sections of the RPV, and other structures and components of interest
to researchers evaluating aging management issues [4, 5, 6].

The RPV is a potentially life-limiting component in light-water reactors (LWR) because replacement of
the RPV is not considered a viable option [4]. Researchers studying the effects of radiation on RPV
materials have long been interested in evaluating service-irradiated materials to validate codes and
standards and physically-informed correlations of transition-temperature-shift predication models [8, 9].
For these reasons, the acquisition of segments (Phase 1) of the Zion Station Unit 1 RPV, cutting the
segments into blocks (Phase 2) from the well-characterized beltline weld [10 - 11] and base metal [12,13],
and machining the blocks (Phase 3) into mechanical (Charpy, compact tension, and tensile) test
specimens and coupons for microstructural (transmission electron microscopy, atom probe tomography,
small angle neutron scattering, and micro hardness) and chemical composition characterization (Phase 4)
will provide critical data to assess current radiation damage models [4,5,6].

This report documents the machining of through-wall test specimens at BWX Technologies, Inc.,
Lynchburg, VA and summarizes Phase 1 (harvested segments of the Zion Unit 1 RPV) and Phase 2
(cutting blocks from the Zion Unit 1 RPV ORNL Beltline Weld Segment 1 at the ES MPF)
accomplishments.

1.2 CIRCUMFERENTIAL FLUENCE

An important consideration in the evaluation of which RPV segments to harvest is the circumferential
fluence. As shown at the bottom of in Figure 1, peak circumferential fluence varies approximately by a



factor of three over a 45° arc from the vertical weld positions to midway between the vertical welds.
Based on this variation, the optimum region of beltline weld to harvest is a section midway between the
upper (intermediate shell) and lower (lower shell) vertical welds [3].
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Figure 1. Peak vessel fluence along the circumferential weld of the Zion Unit 1 RPV through End of Cycle
(EOC) 13 (x 10"° n/cm?%, E > 1.0 MeV) [14].

1.3 RPV SPECIFICATIONS

The Zion Unit 1 RPV was composed of the head, three ring or shell sections composed of hemispherical
plates with two vertical welds, and a bottom plate as shown in the segmentation plan (Fig. 2) with
horizontal cuts along the three ring sections (nozzle, intermediate shell, and lower shell) and the bottom
plate. It had a total height without the head plate of approximately 419 inches (1,064 cm). The vessel
wall had an inner diameter of 173 inches (439 cm) and thickness of 8.8 inches (22.4 cm) over the beltline
region. The nozzle ring section is approximately 11 inches thick. Including cladding, the reactor vessel
weighed about 700,000 1bs. (317,515 kg) and had a total activity of about 400 curies [3].

1.4 SEGMENTATION

The Zion Unit 1 RPV was cut using an oxy-propylene torch into 17 segments over four levels as shown in
Figure 2. Level 1, which includes the inlet and outlet nozzles, was cut into eight 45°segments of 157.5”
(400 cm) in height. Level 2 was also cut into eight 45°segments of 157.5” (400 cm) in height and 72.9”
(185.2 cm) in length as measured from end to end of the outer diameter. Because the vessel could not be
rotated 22.5° after the nozzle segments were cut due to the location of the overhead bridge, the level 2
segments, which include most of the intermediate shell and a portion of the lower shell and the well-
characterized WF-70 beltline weld, were cut along the same vertical lines as the nozzle cuts i.e., at the
two vertical welds of the intermediate shell, directly above the vertical welds of the lower shell, and in the
middle of the peak circumferential fluence (Figure 1). Moreover, four segments (including 1 and 2) also
contained the well-characterized base metal B7835-1 in the upper shell (Figure 2 and Figure 3). The



beltline pieces cut from the vessel are 8.8 inches thick including a 3/16th inch stainless steel cladding on
the internal surface. Each piece weighed approximately 28,000 Ibs. (12,727 kg). [3]
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Figure 2. Identification of Level 2 segments (1, 2, 5, and 6) collected as part of process to harvest Segment 1.
Segment 1 (as well as Segments 2) contains the well-characterized base metal B7835-1 (intermediate shell) and a
section of the well-characterized WF-70 beltline weld [15].
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Figure 3. Location of materials (weld and base metal) used in the fabrication of the Zion Unit 1 beltline
(intermediate shell to lower shell), two vertical welds above the beltline, and base metal heats [16].

2. ZION RPV PHASE 1: HARVESTING

As previously described [1, 2, 3 5, 6,], the Zion Unit 1 Beltline Weld Segment 1, with dimensions of ~
13’ x 6’ (157.5” x 72.9” x 8.8”) and containing the well-characterized WF-70 beltline weld and the well-
characterized base metal heat B7835-1 (Figure 3), was cut from just below the circumferential weld
between the nozzle section and the intermediate shell to just above the circumferential weld between the
lower shell and the bottom plate using an oxy-propane torch (Figure 4). The right edge (as viewed from
the outer wall of the RPV) begins at the 0° / WF-4 vertical weld (Figure 2 and Figure 3). The cut segment
(Segment 1) was removed using a gripper crane and positioned onto the “down-ender” frame to allow
proper positioning in the steel-shipping box. The first segment was loaded face up and the matching
segment (opposite side segment: Segment 5) was loaded face down to provide clam-shell shielding in the
same manner as used to ship RPV sections to the Energy Solutions, Clive, Utah waste disposal site [3].



Figure 4. Vertical cut using an oxy-propane torch of a Zion Unit 1 RPV Level 2 Segment [15].

3. TRANSPORTATION OF ZION RPV SEGMENTS TO ES MPF

Due to the size and weight of the four (Segments 1 and 5 and Segments 2 and 6) Zion Unit 1 RPV Level 2
beltline sections, (~ 13’ x 6’ or 157.5” x 72.9” x 8.8” thick including a 3/16th inch SS cladding on the
internal surface, weighing ~ 28,000 Ibs. each) in two large steel boxes with a combined weight of
~180,000 1bs, a rail car was used to ship the RPV segments to the Energy Solutions, MPF site on March
31, 2016, for cutting Segment 1 into blocks for eventual specimen machining. On April 12, 2016, the
railcar containing the four segments arrived at the Energy Solutions MPF site and was received,
inspected, and temporarily stored while a revised contract with Energy Solutions for cutting seven blocks
from the Zion Unit 1 RPV Segment 1 was finalized. The cutting phase of the project (Phase 3) began on
June 20, 2016 [2].

4. PHASE 2: BLOCK CUTTING

As shown in Figure 5 and Figure 6, seven blocks, varying in length from approximately 5.7 x 2.0 x 8.8
inches to 7.6 x 3.0 x 8.8 inches to 11.25 x 3.0 x 8.8 inches and designated “F,” “C,” and “CF,” were cut
using a diamond wire saw from ORNL RPV Segment 1. The plan for the 4 “F” block was to machine it
into compact tension specimens for fracture toughness testing; the 2 “C” blocks to machine it into Charpy
V-notch (CVN), SS-3 tensile specimens, and coupons for chemical and microstructural characterization;
and the “CF” block machined into alternating rows of Charpy blocks (CVN, tensiles, and coupons) and
compact tension specimens for fracture toughness testing. Prior to cutting the “C1,” and “CF,” blocks,
the centerline of the beltline weld was identified using chemical etching on the through thickness cross-
section of the segment. Each of the seven (7) blocks were uniquely numbered for identification,
orientation, and tracking (Figure 7) and packaged for shipment to the Phase 3 machining vendor
(BWXT). The cutting waste and remaining unused segments was packaged and shipped to the Energy
Solutions, Clive, Utah site (see Section 6 for details) [3].
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Figure 7. The four “F,” two “C,” and single “CF” blocks were marked and the orientation noted (Y axis is
perpendicular to the beltline weld with the arrow pointing to the top of the segment and the X axis is parallel
to the beltline weld with the arrow pointing away from the high fluence edge) [15].

5. PACKAGING AND TRANSPORTATION TO BWXT

Seven RPV blocks cut from the Zion Unit 1 RPV Segment 1 at the MPF, with individual lift magnets
attached, were loaded into two 55-gallon drums with F1-F4 blocks (fracture toughness samples) in one
drum and CF (Charpy, tensile, and fracture toughness samples), C1, and C2 (Charpy and tensile
specimens) in the second drum. Following the loading of the Zion RPV blocks, the two drums were
loaded into a B-25 box with 1” steel shielding beneath and 17 steel shielding around the side of the drum
as shown in Figure 8. Sand was added into the B-25 box as a filler material and provides additional
shielding as seen in Figure 9. Since the dose rates with the shielding, including the bottom plate, were
within Energy Solutions administrative limits for shipping (and consequently within U.S. DOT limits), no
additional shielding was added to reduce these dose rates (except for the sand fill). On October 27, 2016,
the B-25 box containing the sample bearing drums was loaded onto a flatbed trailer, secured and shipped
to BWXT in Lynchburg, Virginia. The B-25 box arrived on October 28™ at the BWXT site and was
unloaded without incident [3].



Figure 8. Two drums loaded into the B-25 box with 1” steel shielding beneath and surrounding the drum.

Figure 9. Final layout of the B-25 box with sand added.

6. BLOCK CUTTING WASTE DISPOSAL

The waste resulting from the weld position identification work and block cutting was placed into B-25
boxes which in turn were loaded into a 20’ “sealand” container and loaded onto an ABC flat car (Figure 10)
and shipped by Canadian Railroad to the ES Clive, UT waste disposal site. This ABC flat car was also
loaded with 3 other sealand containers holding waste from other ES MPF projects. “Sharing” this ABC
car lowered rail transport costs for the LWRS waste. The ES MPF targeted shipment of the ABC rail car
and the gondola car holding Zion Unit 1 segments 2, 5, and 6 and partial segment 1 to Clive, UT, in
December 2016. Moreover, the Zion Harvesting Project was only responsible for cost differential for
shipping the gondola car with the segments to Clive from Memphis vs. the cost to ship the segments to
Clive from Zion [3].



o

Figure 10. ABC railcar with multiple sealed containers for shipment to the ES Clive Utah waste site [15].

7. PHASE 3: MACHINING SPECIMENS FROM BLOCKS:

The work performed in this section of the report was performed by BWXT NOG Technologies, Inc. under
Subcontract Number 4000149923 with ORNL/UT Battelle. Specifically, it describes the results of
machining irradiated specimens from blocks cut from ORNL Beltline Weld Segment 1, which was
harvested from the Zion Unit 1 RPV. Moreover, the through thickness chemical compositions of both the
base and weld metal were obtained using Laser Ablation, Inductively Coupled Plasma Mass Spectroscopy
(LA ICPMS).

7.1 INTRODUCTION

A kick-off meeting with the BWXT machining team was held in Lynchburg, VA on Thursday, October
27,2016. The purpose was to review the details of the machining plans, including the removal of the
cladding, the block orientation to clearly identify the location of the high fluence edge and relationship to
the top / bottom of the RPV, how to best fit the proposed ORNL cut plan into the actual dimensions of the
cut blocks, developing unique sample identification numbers, surface finish, the final identification of the
C and F reserve blocks, block cutting order (2 F blocks, followed by C2 and CF blocks) and the
estimated schedule for the project.

The work scope, which originally included facility preparation, visual inspections, machining using
conventional CNC and wire electrical discharge machining (EDM), specimen labeling and packaging,
disposal of radioactive waste, project management, and reporting, was expanded in March 2017 to
perform through-wall chemical analyses of selected locations through the thickness of the C2 base metal
block and the CF beltline weld block and at both ends of the block (highest to lowest fluence along the
circumferential direction).

7.2 BLOCK RECEIPT
7.2.1 Overview

The Zion blocks were received by BWXT on October 28, 2016. After receipt, the blocks were
photographed and the seven blocks designated: F1, F2, F3, F4, C1, C2, and CF, were inventoried. As
part of the Civilian Nuclear Working Group (CNWG) framework, the LWRS Program provided the
Central Research Institute of Energy Power Industry (CRIEPI) with base metal block “F2” for their
investigation and collaboration with the LWRS Program.



7.2.2 Block Orientation

The seven blocks cut from the ORNL Zion Unit 1 Beltline Weld Segment 1 were cut four (4) inches off
center from the vertical hotline to avoid material that may have experienced annealing during the flame
cutting of the RPV segments [2]. Moreover, since the fluence was higher along this edge of the segment
and blocks, specimen machining was performed as close to the block edge as feasible. The following
section outlines the orientation and markings on each block to achieve traceability to the reactor vessel
location.

Figure 11 shows the outer diameter view of the sectioned reactor vessel. Blocks F1, F2, F3, F4, and C2
are base medal, while blocks CF and C1 encompass the beltline weld.
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Figure 11. ORNL provided orientation drawing with block labels. The hotline in the z axis is shown with a
dashed red line.

7.2.3 As-Received Condition

Once the blocks arrived at BWXT, they were removed from the shipping containers and photographed to
document the “as received” condition. All the blocks were photographed (Figure 12 — Figure 18) in the
same orientation as shown in Figure 11. Figure 12 has been labeled to serve as an orientation guide for the
remaining block photos. The axes marked with arrows on the outer diameter of the blocks show the z axis
(vertical direction pointing to the top of the RPV) and the theta/circumferential axis (horizontal direction).
This orientation was carried through all machining steps and marked on all remnant pieces. The edge of
the blocks farthest in the negative theta direction (left side of the photo) was the one closest to the hotline

11



in the reactor. An effort was made by BWXT, in consultation with ORNL, to machine as many specimens
from the negative theta/inner diameter corner of each block to obtain samples with the highest fluence.

7.2.3.1 Block F1

HOTLINE
EDGE -

Figure 12. Base metal — block F1 as-received condition [17].
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7.2.3.2 Block F2
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7.2.3.3 Block F3
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Figure 13. Base metal — block F2 as-received condition [17].
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Figure 14. Base metal — block F3 as-received condition [17].
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7.2.3.4 Block F4
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Figure 15. Base metal — block F4 as-received condition [17].

7.2.3.5 Block C2
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Figure 16. Base metal — block C2 as-received condition [17].
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7.2.3.6 Block C1
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Figure 17. Block C1 as-received condition [17].

7.2.3.7 Block CF

Figure 18. Block CF as-received condition [17].
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7.3 CLADDING REMOVAL

The first machining operation was the removal of the cladding from each of the seven blocks. To reduce
kerf and maximize usable material near the inner diameter of the vessel, each block was stripped of the
cladding using an electrical discharge machine (EDM). The cladding was stored and blended with lower
activated material and will be disposed of as waste.

Removal of the cladding from the blocks began on Friday, November 4, with a straight ~0.1” cut above
the apex of the cladding, approximately 0.35” into the block from the outside of the cladding. The
cladding thickness was measured manually to verify that no remnant pieces remained on the carbon steel
block. The cut was made with 0.010” diameter wire. A rough sketch of the cut is shown in Figure 19.

Cut ~0.35" into

hlnrk

Cladding0.25" thickness

Figure 19. Sketch of 5/16” cladding cut off the Zion Unit 1, Segment 1 blocks [17].

This operation concluded the machining of Blocks F1 and C1, which have been shipped to ORNL for
future evaluation. Figure 20 shows an EDM cut that removed the cladding on block F4 and the separated
cladding. The orientations were maintained on the cladding. All blocks had the cladding removed in this
manner.
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Figure 20. Block F4 cladding removed via EDM (top view) and separated cladding slab with orientation
noted [17].

7.4 SPECIMEN DETAIL DRAWINGS
In this section, detailed specimen drawings (Figure 21 — Figure 26) and the general machining steps are
outlined for each type of specimen and will be referenced in the discussion of the individual block

machining in Sections 7.4 — 7.9 and include block specific details such as specimen identification,
dimension verification, and dose rates prior to shipment to ORNL.
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7.4.1

Machining Technique:

0.5T Compact Tension Specimen (Blocks F3 and f4)

e Cut slabs from the F3 and F4 blocks to 0.500” thickness

e Drill pilot holes through the slab for EDM threading using a computer numerically controlled (CNC)

end mill

e Cut hole final dimensions using an EDM

e Cut final profile using an EDM

e Place specimen on dot matrix to be labeled (Sections 7.5.2 and 7.6.2)

e Measure and record dimensional QA (Appendix A)
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Figure 21. 0.5T compact tension detail drawing.

18

T




7.4.2

Machining Technique:

Cut a slab from alternating rows of block CF to 0.400” thickness
Drill pilot holes through the slab for EDM threading using a CNC end mill
Cut hole final dimensions using an EDM
Cut final profile using an EDM
Place specimen in dot matrix to be labeled (Section 7.8.1.6)
Measure and record dimensional QA (Appendix A)
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7.4.3

Machining Technique:

Figure 22. 0.4T compact tension specimen.

2

5 3

e  Mill entire block to a thickness equal to 2.165”
o Cut the 0.394” x 0.394” (Charpy block) profile via EDM
e Fixture (2.165” x 0.394” x 0.394”) blanks on vertical mill to be notched
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Charpy V-Notch Specimen (Block C2 & alternating rows of Block CF)
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e Place specimen in dot matrix to be labeled (Section 7.7.2 and 7. 8.1.6)

e Measure and record dimensional QA (Appendix A)
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Figure 23. Charpy V Notch specimen.
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7.4.4 Microstructural Specimen Coupons (alternating rows of Blocks C2 & CF)

Machining Technique:

Fixture CVN blank on the EDM

Measure and record dimensional QA (Appendix A)
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Cut the 0.394” x 0.394” x 0.020” profile using an EDM
Vibra-etch specimen to label (Sections7. 6.2 and 7.7.2)
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Figure 24. Coupons for microstructural specimen. 7.4.5
(unlimited use by ORNL since drawing is not BWXT Proprietary)

SS-3 Tensile Specimen (alternating rows of Blocks C2 & CF) Machining Technique

Fixture CVN (2.165” x 0.394” x 0.394”) blank on the EDM

Cut the SS-3 profile using an EDM that is in the 0.394” thickness direction
Retrieve, rotate, and re-fixture the profile

Cut the specimens to a 0.030” thickness using an EDM

Place specimen in dot matrix to label (Sections 7.6. 2, 7.7.2, and 7.8.1.6)
Measure and record dimensional QA (Appendix A)
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Figure 25. SS-3 shoulder loaded tensile specimen.

7.4.6 Miniature Compact Tension Specimen (Blocks F3, F4, and CF)

Machining Technique

Cut a slab to 4.15 mm thickness

Cut final profile using an EDM

22

Drill pilot holes through the slab for EDM threading using a CNC end mill
Cut hole final dimensions using an EDM

Vibra-etch top and bottom halves of specimen to label (Sections 7.5.2, 7.6.2, and 7.8.1.6)
Measure and record dimensional QA (Appendix A)
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Figure 26. Miniature compact tension specimen (mini-C(T)) with an outboard clip gage notch.

(unlimited use by ORNL since drawing is not BWXT Proprietary)
7.5 BLOCKF3

As shown in Figure 27, 56 0.5T compact tension C(T) specimens were to be machined from blocks F3
and F4 with an orientation of 4 specimens along the theta (circumferential direction) and 14 rows
through the thickness of the block [5,6]. However, due to several machining anomalies (marked with a
red X) in rows A, C, K, L, and M, BWXT, in consultation with ORNL, agreed to machine up to 9 mini-
C(T) specimens to replace each of the lost 0.5T specimens from the first two blanks in rows K, L, and M
so as to have a sufficient number of samples for a valid ASTM E-1921 test. To maintain the integrity of
the data, the mini-C(T) specimens were machined from the rejected 0.5T specimens rather than a
different location further from the hotline. Table 7.5-1 lists the number of specimens machined from
block F3.

Type Table 7.5-1. Block FQBputithen Overview. Drawing

0.5T 48 Figure 4.1
mini-C(T) 28 Figure 4.6
Total 76 -
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7.5.1 Machining

7.5.1.1 0.5T Compact Tension
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Figure 27. Block F3 cutting plan overview.

Prior to machining the F3 block 0.5T specimens, BWXT proposed and ORNL agreed to a cut plan using a
2x2 array to obtain specimen with the maximum fluence. However, once the first section was cut on the
band saw, it became apparent that the inner block thickness was too thin to stack the specimens vertically
in the z-axis. To accommodate the original 1x4 array, a second section was cut such that it split the two
sections. The 0.5T specimen machining then followed the outline in Section 7.4.1. The F3 block remnant
and the slabs from the first step of machining are shown below in Figure 28.
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Figure 28. 0.5T slabs and remnant piece of block F3 [17].

7.5.1.2 Miniature Compact Tension

As stated in the Section 7.5.1, mini-C(T) specimens were machined from the rejected 0.5T specimens in
layers K, L, and M. The slabs for these specimens were cut intentionally to a 4.00 mm thickness so that
three slabs could be retrieved from the 0.5T remnants. The following figures show the sectioning of the
mini-C(T) specimens. Specifically, and as shown and noted in Figure 29 — Figure 31 and listed in
Appendix A, 9 mini CTs were machined from damaged specimen 3K2 (3 each from positions A [3K2A-
1,-2, -3], B, and C), 9 mini CTs were machined from damaged specimen 3L1; and 6 mini CTs from
specimen position 3M1 and 4 mini CTs from position 3M2 for a total of 28 mini CTs (Table 7.5-1). Since
specimens 3A2 and 3C3 did not have sufficient material to machine 9 mini CTs, additional mini CTs
were machined from Block F4 (Figure 33).
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(FRONT VIEW)

Figure 29. Block F3 layer K — 9 total specimens were cut from the slabs [17].
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Figure 30. Block F3 layer L — 9 total specimens were cut from the slabs [17].
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Figure 31. Block F3 layer M — 10 total specimens were cut from the slabs [17].
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7.5.2 Specimen Identification

The traceability of each specimen to the original position within the block was paramount during this
project. The table below outlines the labeling convention for each specimen type cut from block F3.

Table 7.5-2. Block F3 Specimen ID Definitions.

Specimen Type Example ID Definition

0.5T Compact Tension 3K3 3 =Block F3 /K =row /3 = column

3K2 =0.5T ID / A =slab closest to cladding /

. ._ - 3
mini-C(T) 3K2A-1 1 = top specimen in a 1x3 column

*Figure 29 - Figure 31 for reference on slabs.

7.5.3 Specimen Dimension Verification (Appendix A)

As noted in the specimen matrix as shown in Figure 28, 0.5T specimen marked with a red “X”” were
rejected during the QA process. Table 7.5-3 summarizes the machining errors and the corresponding
resolution.

Table 7.5-3. Block F3 Specimen Rejection Overview.

Specimen/s Error Resolution
3A2 Anomaly . . .
Machine mini-C(T)s from Block F4
3C3 Anomaly
3K1 -3K2 Specimen cut after part off ) o
311 - 302 Anomal Sacrifice 0.5T for mini-C(T)s — 3K2, 3L1, 3M1, &
y 3M2. No specimens cut from 3K1 & 3L2.
3M1 -3M2 Specimen cut after part off

The specimen QA documentation for block F3 can be found in Appendix A — Block F3.
7.5.4 Dose Rates

During the packaging process each row of 0.5T specimens was measured for dose rate at 2”. The
packaged rows were photographed and are shown in Figure 32. Note that rows K, L, and M include the
mini-C(T)’s. The dose rates showed a distinct gradient through the thickness of the reactor vessel. The
dose rate information is listed in Table 7.5-4.
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Figure 32. Block F3 0.5T & mini-C(T) specimens packaged for shipment [17].

Table 7.5-4. Block F3 Specimen Radiation Levels.

Row ID — Bagged Groups Rad Level
(0.5T and mini-C(T)) (mR/hr@2")
3A 55
3B 40
3C 27
3D 18
3E 13
3F 10
3G 8
3H
31 6
3] 5.5
3K* 3
3L*
3IM# 2
3N 3.5
* 9 mini-C(T)s and two 0.5 C(T)s and 10 mini-C(T)s and two 0.5
C(T)s
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7.6 BLOCKF4

Like base metal block F3, the F4 machining plan called for the machining of 56, 0.5T, compact tension
C(T) specimens from a 2 x 2 array as shown in Figure 33. As described in the block F3 summary, several
0.5T samples were rejected. The reconciliation for the lost samples was to machine additional mini-C(T)
specimens from the same row location (A & C) as the “lost F3 0.5T specimen out of block F4. Therefore,
20 additional mini-C(T) specimens were machined from the remnant piece of block F4 as shown in
Figure 33 (blue ellipses). The total number of machined specimen from block F4 is outlined in Table
7.6-1.

Table 7.6-1. Block F4 Specimen Types & Quantities.

Type Quantity Drawing

0.5T 56 Figure 21
mini-C(T) 20 Figure 26

Total 74 -

7.6.1 Machining

7.6.1.1 0.5T Compact Tension

Block F4 was the thicker than F3, which allowed the specimens to be stacked in a 2 x 2 matrix along the
hotline side of the block. This both conserved material and placed the specimens in a higher fluence

position within the block. The first operation was to separate off the portion to be used for 0.5T
machining via band saw. The 0.5T specimen machining then followed the outline in Section 4.1.
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Figure 33. Block F4 cutting plan overview.
7.6.1.2 Miniature Compact Tension
After the 0.5T specimens were cut off and slabbed out, two small slabs along the circumferential direction
were cut out to machine the mini-C(T) specimens in rows A and C, position 3 and labeled 4A1- (1-5) and

4A2 (6-10) and 4C1-(1-5) and 4C2 (6-10). The slabs for both the mini-C(T) and 0.5T specimens are
identified in Figure 33, Figure 34, and Figure 35.
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0.5T SLABS

Figure 34. Block F4 0.5T and mini-C(T) slabs in relation to remnant [17].

Figure 35. 10 mini C(T) specimens each were cut from layers A and C [17].

7.6.2 Specimen Identification

The traceability of each specimen to the original position within the block was paramount during this
project. Table 7.6-2 outlines the labeling convention for each specimen type cut from block F4.
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Table 7.6-2. Block F4 Specimen ID Definitions.

Specimen Type Example ID Definition
0.5T Compact Tension 4B3* 4 = Block F4 / B =row / 3 = matrix location
mini-C(T) 4C1-4* 4 =Block F4 / C=row / 1 = column / 4 = position

*refer to Figure 32, Figure 33, and Figure 34 for location and position within rows

7.6.3 Specimen Dimension Verification

There were no rejections during the QA review process for block F4 (Appendix A).

7.6.4 Dose Rates

During the packaging process, each row of 0.5T specimens was measured for dose rate at 2”. The

packaged rows were photographed and are shown below in Figure 36. The dose rate information is listed
in Table 7.6-3.

Figure 36. Block F4 0.5T & mini-C(T) specimens packaged for shipment [17].
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Table 7.6-3. Block F4 Specimen Radiation Level.

Row ID — Bagged Groups Rad Level
(0.5T and mini-C(T)) (mR/hr@2")

4A%* 55

4B 40
4C* 26

4D 19

4E 14

4F 12

4G 11

4H

41 8

4]

4K 5.5

4L 4.4
4M 4.2

4N 4.2

*includes 10 mini-C(T)s at 4A3 and 4C3 and labeled: 4A1 (1-5), 4A2
(6-10), 4C1 (1-5) and 4C2 (6-10)

7.7 BLOCK C2

Block C2 was the first of the four blocks machined by BWXT. It was chosen to be first to evaluate
machining protocols and to ensure cutting protocols would be optimized when machining the beltline
weld Block CF. The quantity and type of specimens cut from block C2 are outlined below in Table 7.7-1.
The detailed drawing for each specimen type may be found in Figure 23 — Figure 25 and Figure 38.

Table 7.7-1. Block C2 Specimen Types & Quantities.

Type Quantity Drawing

CVN 245 Figure 23

Microstructural (MS) 68 Figure 24

SS-3 134 Figure 25

Chemical Composition (CC) 17 Figure 38
Total 464 -

7.7.1 Machining
7.71.1 CVN
The base metal C2 block was milled to the thickness equal to the length of a CVN, 2.165”. After milling

to the correct thickness, an EDM was used to cut a matrix of 15x17 CVN specimen blanks. The specimen
matrix is outlined below in the Figure 37.
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Figure 37. Block C2 cutting plan overview.
7.7.1.2 Chemical Composition / Microstructural / SS-3 Tensile Specimens

In Figure 37, specimens marked with a black “X,” on alternating rows from the high fluence and low
fluence sides were used to machine the SS-3 tensile specimens and coupons for microstructural
specimens. Remnants from the coupon machining were used for chemical characterization. The detailed
sectioning plan for the tensile and microstructural specimens is shown in Figure 38. Note that the SS-3
specimens were cut starting at the cladding face and slabbed off to thickness in the thickness direction of
the vessel. The offal from profiling the SS-3 specimens was mounted and used for the chemical
composition analysis. Lastly, the microstructural specimens were cut in a 2 x 2 array of 10 x 10 x 0.5 mm
squares.
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Figure 38. CVN blank cutting plan overview.
7.7.2 Specimen Identification

The traceability of each specimen to the original position within the block was paramount during this
project. The table below outlines the labeling convention for each specimen type cut from block C2. An
example of the sectioning and labeling of CVN blank 2B01 is shown below in Figure 39, note that the
chemical composition specimens are not shown.

Table 7.7-2. Block C2 Specimen ID Definitions.

Specimen Type Example ID Definition
CVN 2A01 2 =Block C2/ A =row /01 = column
SS-3 Al* A =row/ 1 = specimen closest to cladding
Microstructural (MS) B1 B =row/ 1 = arbitrary label of the 4 specimens
Chemical Composition (CC) 2A01 Replicated the CVN specimen it was cut from.

*SS-3 specimens from the C2 block were labeled by row since only one CVN blank was consumed in each row.
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Figure 39. CVN blank — 2B01. CVN blank cutting plan with labeled specimen example [17].

7.7.3 Specimen Dimension Verification (Appendix A)
As noted in the specimen matrix and shown in Figure 37, those CVN specimen blocks marked with a red
“X’” were rejected during the QA evaluation. Table 7.7-3 summarizes the machining errors and the

corresponding resolution.

Table 7.7-3. Block C2 Specimen Rejection Overview.

Specimen/s Error Resolution
2B14 Anomaly NA
2D02 Anomaly NA
Indicated on recast rather than block. Brush off block to remove recast before running
2H02 — 2H15 . . .
Dimension w was systematically low each layer
2P15 EDM break down during cut. NA
Indicated on recast rather than block. Brush off block to remove recast before running
2Q01 -2Q14 . . .
Dimension w was systematically low each layer
2R06 Notch miss-cut Put a stop in notching fixture to prevent contact.

7.7.4  Activity & Dose Rates
During the packaging process, each row of 14 CVN specimens was measured for dose rate at 2” with the

packaged Q Row specimens shown in Figure 40. Each bag contains 14 CVN, 4 microstructural, and 8 SS-
3 tensile specimens. A gamma spectrum analysis was completed on the C Row chemical composition
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specimen to determine the nuclides present. The only reportable nuclide was Co-60. Knowing these dose
rates and that the only nuclide is Co-60 activity was calculated for the shipment.

Figure 40. Row Q CVN, tensile, and coupons specimen bagged for shipping [17].

Table 7.7-4. Block C2 Specimen Radiation Level.

Row ID — Bagged Group Rad Level
(14 CVNs) (mR/hr@2")

2A 122

2B 75

2C 54

2D 45

2E 30

2F 25

2G 20

2H 16

21 14

2] 13

2K 11

2L 10
M 8

2N 7

20 7

2P 7

2Q 6

2R 6

Note that the rad levels are only for the 14 CVN specimens,
10% contingency was added to the activity for the shipment to
account for the microstructural and SS-3 tensile specimens.

7.8 BLOCK CF
The CF block was machined last due to the importance of the weld metal and since it was more complex

because it was a hybrid of the two base metal machining plans discussed earlier with alternating rows of
compact tension and CVN specimens. Moreover, two CVN blanks from each CVN row were machined
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into SS-3, chemical, and microstructural specimens, as shown in Figure 44. However, unlike blocks F3
and F4, 0.4T compact tension specimens were machined from block CF such that 10 specimens would
span the width of the block. During the cutting of the first several CVN row A blanks, there was an EDM
program error that rendered 5 specimens untestable as CVNs. However, there was sufficient material to
machine a set of nine mini-C(T)s. The quantity and type of specimens cut from block CF are outlined
below in Table 7.8-1. The detailed drawings for each specimen are linked to the respective figures given
in Section 7.4 and 7.8.1.2.

Table 7.8-1. Block CF Specimen Overview.

Type Quantity Drawing
CVN 174 Figure 23
Microstructural (MS) 72 Figure 24
SS-3 142 Figure 25
Chemical Composition (CC) 18 Figure 38
0.4T 77 Figure 22
mini-C(T) 9 Figure 26

Total 492 -

7.8.1 Machining
7.8.1.1 Centering Weld
Block CF was machined differently than the rest of the blocks because the weld was not centered when it

arrived. Once the cladding face was removed, a gross etch of the inner surface was performed to reveal
the weld line, as shown in Figure 41.

Figure 41. Etched inner diameter with cladding removed. Note the highlighted void in the weld. See Figure 51
for more details [17].

To center the weld, the block was fastened to thee jack stands and leveled such that the weld was true to
the table on the end mill. It was then milled until half a CVN width was to the center of the weld, as
shown in Figure 42.
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Figure 42. Partially milled CF block, showing centered weld on left and right edges of block [17].

To complete the centering of the weld, the block was flipped over on the freshly milled surface and milled
to the final 2.165” thickness, placing the weld directly in the center of the block. The B Row slab, which
was cut to machine 0.4T specimens, revealed the centered weld line as shown in Figure 43.

Figure 43. Row B slab cut (0.4 C(T)) illustrates the weld centerline of the CF Block [17].

7.8.1.2 CVN & 04T Compact Tension

After the weld was centered, machining proceeded using an EDM to cut 0.394” x 0.394” CVN blanks and
0.4” slabs for 0.4T specimens according to the cut plan. The specimen matrix is outlined in Figure 44.
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Figure 44. Block CF cutting plan overview.
(unlimited use by ORNL since drawing is not BWXT Proprietary)

The first several rows of 0.4T slabs were etched to ensure the weld did not travel outside of the

centerline. The slabs from rows B through F are shown in Figure 45, where the weld is shown to be

thicker than the 0.4T compact tension specimens.



Figure 45. (TOP) Row B slab | (MIDDLE) Row D slab | (BOTTOM) Row F slab [17].

The remnant from block CF below clearly shows the execution of the machining plan outline in Figure
46.

L LT O
T Bl 15 W e 19 20 21

Figure 46. Block CF remnant after cutting all the CVN and 0.4T slabs [17].
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7.8.1.3 Chemical Composition / Microstructural / SS-3 Tensile Specimens

Unlike block C2, each row of CVN specimens had two blanks removed to be machined into SS-3,
chemical composition, and microstructural specimens. In Figure 44, the CVN blanks marked with a black
“X” were selected to machine SS-3 tensile and coupons for microstructural specimens is shown in Figure
38. The offal from profiling the SS-3 specimens was mounted and used for the chemical composition
analysis. Lastly, the coupons for microstructural specimens were cut in a 1 x 4 array of 10 x 10 x 0.5 mm
squares to ensure they were taken from the weld as shown in Figure 47 rather than the 2x2 used in the
base metal machining shown in Figure 38. The general specimen outline for the SS-3, chemical
composition, and coupons from a CF CVN blank is shown in Figure 48.

Initially, the CVN blanks were etched as machining progressed into the block to ensure the weld traveled
straight. Once the weld was shown to be thicker than the SS-3 tensile specimens etching the CVN blanks
was discontinued. Figure 47 and Figure 48, show the cross section of block CF and the path of the fusion
line in relation to the SS-3 and chemical composition specimens.

FUSION LINE

Figure 47. Side view of etched FA, FC, FE, and FG CVN blanks that were used to machine SS-3 & chemical
composition specimens. Beginning with row G the entire SS-3 specimen was machined from weld [17].
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Figure 48. Charpy block FA22 had the smallest weld cross section for machining SS-3 and microstructural
specimens. A 1x4 array of microstructural specimens was used to ensure they were taken from weld, rather than the
2x2 used in the base metal machining shown in Figure 38 [17].

7.8.1.4 Miniature Compact Tension

The miniature C(T) specimens cut from row A were retrieved from CVN blanks: FAO1, FA02, and FA09.
Due to the location of the wire burns, the only orientation that would allow for a full lot of nine machined
specimens was in the radial direction. This is shown in Figure 49 and Figure 53, the labeling on all CVN
specimens is on the cladding side, therefore the crack growth for the mini-C(T) specimens will be in the
radial direction. The details of the specimen machining are described in Section 7.4.6.
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Figure 49. CVN blank FA02 — reconstructed mini-C(T) machining profile [17].
7.8.1.5 Weld Defects
While machining the weld metal block CF, several inclusions or voids were encountered. The first visible
void was shown near the cladding surface in CVN specimen FA(04. Attempts to machine through the void

were unsuccessful because the non-conductive inclusion bent the EDM wire and did not allow it to
charge. This anomaly is shown below in Figure 50.
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Figure 50. CVN blank FA04 showing weld void that caused EDM gap fault [17].

The next inclusion was found in row M, CVN specimen FMO06. In order to retrieve the remaining
specimens, FM06 was sacrificed and the wire moved around the inclusion. The inclusion piece was

removed and photographed as shown in Figure 51.

Figure 51. The EDM wire stuck an inclusion while cutting CVN specimen FM06. The wire was moved ~0.040”
to avoid the inclusion and to remove it [17].

7.8.2 Specimen Identification

As previously noted, the traceability of each specimen to the original position within the block was
paramount during this project. Table 7.8-2 outlines the labeling convention for each specimen type cut

from block CF.
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Table 7.8-2. Block CF Specimen ID Definitions.

Specimen Type Example ID Definition
CVN FAO1 F =Block CF/ A =row /01 = column
A =row/ 1 =cut from CVN 01 / 1 = specimen closest to
All* .
$S.3 cladding
A =row /2= cut from CVN 22 / 1 = specimen closest to
A21 .
cladding
A =row/1=cut from CVYN 01/
All . .
. 1 = arbitrary label of the 4 specimens
Microstructural (MS)
A21 A =row/2=cut from CVN 22/
1 = arbitrary label of the 4 specimens
Chemical Composition (CC) FA22 Replicated the CVN specimen it was cut from.
0.4T Compact Tension FBO1 F =Block CF /B =row /01 = column
mini-C(T) FA2L F=Block CF/ A =row /2 = column /

1 = arbitrary label of the # of specimens

*SS-3, CC, MS specimens from row A were cut from FA03 due to FAO1 being consumed for mini-C(T) specimens.

7.8.3

Specimen Dimension Verification

As noted on the specimen matrix in Figure 44, those CVN and 0.4T specimen marked with a red “X”
were rejected during the QA process. Table 7.8-3 summarizes the machining errors and the corresponding

resolution.
Table 7.8-3. Block CF Specimen Rejection Overview.
Specimen/s Resolution
FAO1 Anomaly Machine 3 mini-C(T) specimens
FAO02 Anomaly Machine 4 mini-C(T) specimens
FA03 Anomaly Used for SS-3, CC, and MS specimens
FA04 Weld void NA
FA09 Weld inclusion Machine 2 mini-C(T) specimens
FK16 Aggle cuton b ackside of specimen due to Motor was replaced and specimen rejected.
axis motor failure
FMO06 Weld inclusion NA
Cut after being parted off due to hanging Added a stop in the program 9'920 before .
FBO03 . completing the cut so a technician could receive the
up in the offal - .
specimen as it was parted off.
FJO5 Aqomaly, completsa misalignment in the x Inspected EDM, could not find cause.
axis and asymmetric profile.
FP09 Wire contacts wore out, misaligning the Contacts replaced.

specimen profile.

In addition to the rejections noted above in Table 7.8-3, there were three additional specimens that had
defects but may still produce valuable data. They are outlined in Figure 52.



(FHO3)

(FHO5)

(FI07)

Figure 52. Specimen with defects: Specimen FHO03 has two oblong holes due to an alignment error. Specimen
FHOS has a burn in the top of the specimen due to offal getting caught and charged. Specimen FJ07 has a burn in
the top of the specimen due to offal getting caught and charged [17].

7.8.3.1 Row A & B Reference

An overview of both CF rows A and B are shown reassembled as they would appear in the block is
shown in Figure 53 for visual clarity and reference.
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Figure 53. Block CF rows A & B overview: all the specimens that were machined and labeled from both rows
were assembled as they came from the block [17].

7.8.4 Dose Rates

During the packaging process, each row of specimens was measured for dose rate at 2”. A packaged row
of each type was photographed and is shown in Figure 54 and the dose rate information recorded in Table
7.8-4.

Table 7.8-4. Block CF Specimen Radiation Level.

CVN 0.4T Compact Tension
Row ID - Bagged Rad Level Row ID - Bagged Rad Level
Groups (mR/hr@2") Groups (mR/hr@?2")
FA 112 FB 75
FC 60 FD 32
FE 32 FF 19
FG 21 FH 13
FI 15 FJ 9
FK 12 FL 8
FM 10 FN 6
FO 10 FP 6
FQ 9
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(BOTTOM)

Figure 54. Typical packaging for all specimens machined from block CF. (TOP) CVN, SS-3, coupons, and
mini-C(T)s from row A. (BOTTOM) 0.4T compact tension row D [17].
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7.9 CHEMICAL COMPOSITION

Laser Ablation Inductively Coupled Plasma Mass spectroscopy (LA-ICP-MS) for silicon, phosphorus,
chromium, manganese, nickel, copper, and molybdenum was performed on samples that were mounted
and ground with 600 grit sand paper. The ablation was performed using an ESI NWR213 laser ablation
system coupled with a Nu Instruments ATTOM, magnetic sector ICP-MS. The samples were analyzed by
first removing the oxide layer with a cleaning pass, followed by an analytical pass. Both ablations were
performed at laser settings of 45%, 10HZ, 40u spot size, and 2u/sec line speed. The ICP-MS method
employed was a deflector scan method using 2500 resolution. The elements were bracketed by three
NIST standards: SRM 1134, SRM 1271, and SRM1762. Before each analytical run, the standards were
ablated and collected to build the regression calibration curves.

The results of the analyzed specimen from base metal block C2 are shown in Table 7.9-1. The copper
content ranged from 0.11 to 0.15 wt%. The second analysis was on the weld metal in block CF. Those
results are reported in Table 7.9-2. The copper content roughly tripled from the content found in the base
metal, ranging from 0.27 to 0.37 wt%. Table 7.9-3 lists NIST Standard Reference Material (SRM)-
chemical composition results for comparison [18,19,20].

7.9.1 Base Metal (C2)

Table 7.9-1. Block C2 — Base Metal — Chemical Composition Results.

Chemical Composition (wt%)

CVN L.D.

Si P Cr Mn Ni Cu Mo
2A15 0.29 0.007 0.11 1.36 0.44 0.12 0.44
2B01 0.22 0.006 0.13 1.34 0.50 0.13 0.48
2C15 0.26 0.008 0.10 1.31 0.46 0.11 0.46
2D01 0.25 0.006 0.10 1.48 0.51 0.13 0.47
2E15 0.21 0.016 0.10 1.34 0.53 0.14 0.47
2F01 0.24 0.008 0.10 1.26 0.52 0.13 0.48
2G15 0.24 0.008 0.10 1.27 0.46 0.11 0.47
2HO01 0.26 0.009 0.11 1.52 0.54 0.14 0.51
2115 0.22 0.006 0.09 1.28 0.49 0.12 0.47
2J01 0.24 0.009 0.09 1.32 0.48 0.11 0.46
2K15 0.30 0.010 0.12 1.39 0.58 0.16 0.53
2101 0.25 0.008 0.12 1.42 0.56 0.15 0.58
2M15 0.29 0.010 0.10 1.41 0.51 0.12 0.51
2N01 0.30 0.012 0.13 1.31 0.50 0.13 0.44
2015 0.21 0.006 0.09 1.46 0.50 0.12 0.46
2P01 0.25 0.009 0.10 1.34 0.51 0.12 0.54
2Q15 0.20 0.006 0.13 1.38 0.52 0.13 0.47

52



7.9.2  Weld Metal (CF)

Table 7.9-2. Block CF — Weld Metal — Chemical Composition Results.

Chemical Composition (wt%)

CVN L.D.

Si P Cr Mn Ni Cu Mo
FA03 0.66 0.017 0.10 1.59 0.58 0.37 0.41
FA22 0.68 0.018 0.10 1.42 0.55 0.34 0.43
FCo01 0.59 0.016 0.08 1.35 0.53 0.34 0.34
FC22 0.64 0.016 0.09 1.59 0.58 0.37 0.38
FEO1 0.66 0.018 0.08 1.49 0.57 0.34 0.37
FE22 0.58 0.015 0.07 1.47 0.48 0.27 0.34
FGO01 0.63 0.016 0.08 1.43 0.50 0.33 0.33
FG22 0.57 0.019 0.07 1.51 0.54 0.32 0.35
FI01 0.58 0.017 0.06 1.57 0.51 0.28 0.34
FI22 0.68 0.017 0.10 1.62 0.54 0.32 0.39
FKO01 0.68 0.019 0.10 1.49 0.54 0.35 0.39
FK22 0.69 0.020 0.09 1.66 0.55 0.33 0.39
FMO01 0.63 0.019 0.06 1.65 0.57 0.37 0.38
FM22 0.67 0.020 0.06 1.66 0.59 0.35 0.38
FOO01 0.70 0.015 0.10 1.34 0.52 0.36 0.38
FO22 0.61 0.017 0.07 1.47 0.51 0.35 0.37
FQO1 0.71 0.020 0.09 1.60 0.60 0.29 0.42
FQ22 0.59 0.018 0.06 1.47 0.55 0.27 0.32

7.9.3 Standards Verification

Table 7.9-3. NIST Standard Reference Material — Chemical Composition Results.

Chemical Composition (wt%)

LD. Si P Cr Mn Ni Cu Mo

MU T 00 o om 005 006 001 R
SRMITL (0 Goe  oss o La 05 R
SRMU62 3 0% oss U 14 o1 o3 R

Based on the NIST standards used to calibrate the BWXT ICP-MS instrument [18,19,20], the elemental
measurements were within the standard value with a deviation of 0.04%.

7.10 WASTE
BWXT disposed of low-level Class A (non-hazardous) process waste (gloves, paper, and plastic)

according to established company procedures. BWXT also disposed of EDM filters and resins, small
pieces of vessel offal, and chips associated with machining.
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The large remnant pieces of RPV material, shown throughout the report, will be stored at BWXT for at
least one year, and until the need for disposal is reached. Cladding was placed in appropriate waste
streams at conclusion of the project.

7.11 MACHINING SUMMARY

Summary tables of the original Zion Unit 1 RPV specimen plan and the actual specimens machined by
BWXT are shown in Table 7.11-1 and Table 7.11-2. It should be noted that the higher number of
specimens was primarily due to two separate issues. First, the mini C(T) specimens were added to the
plan to compensate for the damaged / non-conforming 0.5 C(T) specimens resulting from machining
issues. Second, the through-wall chemical composition data was intended to be performed on one
microstructural coupon from each of the 25 Charpy blocks obtained on alternating rows (through-wall)
and maximum and minimum fluence locations (circumferential direction) of the C2 and CF blocks.
However, to reduce shipping costs, the characterization was added to the BWXT contract in March 2017,
and BWXT suggested using the offal or scrap from the Charpy block used for machining tensile and
microstructural coupon specimen.

Table 7.11-1. Original Machined Specimens Plan.

Type F3 F4 C2 CF TOTAL
CVN - - 239 180 419
Microstructural (MS) - - 64 72 136
SS-3 - - 128 142 272
Chemical Composition (CC) - - -- -- --
0.4T - - - 80 80
0.5T 56 56 - - 112
mini-C(T) 0 0 - 0 0
PER BLOCK 56 56 431 474 1017

Table 7.11-2. Actual Machined Specimens.

Type F3 F4 C2 CF TOTAL
CVN - - 245 174 419
Microstructural (MS) - - 68 72 140
SS-3 - - 134 142 276
Chemical Composition (CC) - - 17 18 35
0.4T - - - 77 77
0.5T 48 56 - - 102
mini-C(T) 28 20 - 9 57
PER BLOCK 76 74 464 492 1106

8. SUMMARY AND CONCLUSIONS

This report documents Phase 3 of the Zion RPV Harvesting Project: the machining of through-wall
mechanical specimens (compact tension, tensile, Charpy V-notch), microstructural coupons for
transmission electron microscopy, atom probe tomography, small angle neutron scattering, small angle x-
ray scattering, and micro hardness, and chemical analysis specimens from the well-characterized beltline
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weld [10 — 12] and base metal [13, 14] of the Zion Unit 1 RPV at BWXT, Lynchburg, VA. It also
summarizes Phase 1 (harvested segments of the Zion Unit 1 RPV) and Phase 2 (cutting blocks from the
Zion Unit 1 RPV ORNL Beltline Weld Segment 1) accomplishments.

This project is critically important because access to materials from active or decommissioned NPPs
provide an invaluable resource for which there is limited operational data or experience to inform
relicensing decisions and assessments of current degradation models to further develop the scientific basis
for understanding and predicting long-term environmental degradation behavior and, therefore, a sound
basis for informed aging management.

Specifically, data from RPV surveillance specimens containing similar WF-70 weld materials are
available in the literature for a comparison of hardening and changes in fracture toughness and
microstructure [10-12]. Similarly, data from surveillance specimens containing B7835-1 base metal plate
material are available for a comparison of hardening and changes in fracture toughness [14]. Access to
service-irradiated RPV welds and plate sections will allow through-wall attenuation studies to be
performed, which will be used to assess current radiation damage models [4,5,6] and validate codes and
standards.
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APPENDIX A. SPECIMEN QUALITY ASSURANCE MEASUREMENTS
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Cal Date: S-24y-17 Cal Date: =24 -17 T e 200
Due Date: §$-29-1% Due Date: c-CtY-1¥ Date: 5-3-/7

Diiiat rmi(

P B A PR I 2 217 Asitr =™

UI)TIC/] . ComPARA TR

T . oAl

PRV N



Zion CVN Specimen

r

-

.- . (o

e N8 L -

O |
A
— \(/‘?\7 TOLERANCES =394 .003—
079z .001 (mo;::(n:n:i :
J XXX + 0.01
XXXX £ 0.005
o omsfs;)::s (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | wW"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
2E0) 2.05¢ 1 Loz¢ | 039y o3ty | s.0¥0 4/5.00 2.0/0
2€0v | 20850 [ 1076 | o. 33y | 0.39y | 0,055 | Usi0® | 0 610
2602 1187 1-027210.335 | 0.29y |o.050 | 456" | 0,010
2 L0 1.0571 1677 10,292 | 0.9y |o.050 | Ys.0 |0 000
li 0S5 2.0857 1 107710399 | 0.999 | C.oxo | 9850 |o.vio
1L00 2057 | 1072210394 | 0.3 | 0oy | 450 |0.0/0
L0 2.150 [-09|039Y | 0.3 | 0.05p | #Si9 |0.0/0
1¢0% 21357 | 107|039y | 0399 |ooYe | Fio | 2.00
2¢0% 2.!S( l.07( 0.393 0.292 | 0.0%0 5.0 | 0.0 0
240 VST 1. 07710.293 | 0-399 | 0.0% | 950 | 5.0/0
0
1e 1] VIST| [.077210.39Y | 0.3 | 0.0% | Y5.0 | 0. 010
']
Le I L.iST | Jo2710.39Y |0.399 | eoso | YS0 | o, 0i0
1813 | 287 Jo77]0.38y | 0.3% |o.095 | 950" | 0.0/0
LY 2.151 1 1.697210.394 |l 0.294y | 0.090 | w0 | 0.010
Instrument: 1-0000 ~21( ! In;tr'ument: f-0000~ [2%0 Inspector: ?}%
Cal Date: -2y -17 Cal Date: -4~ T enonsT
Due Date: G- W- 14 Due Date: C- wy- 1% Date: 5-3-17
Dbrrtar Ml O PTILAL Lo PARATYA



Zion CVN Specimen

re

A . S AN T s e - A ) —— - e )

& |
A .3944.003
—_— \(/—45.\7’ TOLERANCES p——=.394 £ 003~
0792001 = o:)E(R :T)El '
XXX £ 0.01
- X.XXX £ 0.005
R.010:,001 = x1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.0. | "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" | "R0.010"
2Fo2 | 24s¢ | Jozs | 9393 |0.39y |vioso | S0’ | 0.9
RFo3 | 2,185 | o7s | 0.343 | 0.343 | 0.0%0 | YS0 | p.oto
o 6
2FoY PAYALS ] 076 0.393 c. 313 0-0%0 VAN, 0.010
[4
2F0S 1.185 l.o7s | 0.303 0393 | 0.0% | YSo 0,00
2fol | 2,155 .07 | 0.293 2.393 10.0%0 “$.0° | o.010
2fo7 28§ | 1.07S 0394 | 0,393 | 0.086 | 4S0 0.010
[<]
RE0Y | 21858 | 1.075 | 0,393 | 0.397 | 0.0% | Yo | .00
2£09 LI5S | 1.9 | p g5 | 0-393 | 0.0%0 Yso' | 0,000
the 015S | 1078 | 0.399 | 0.309 | 0.0% | US0" | 4000
LRy LSS | ).075 | 9.393 | 0.393 | 0.0%0 | WSo | op.0ip
B
Zﬁ'l 2185 | J.075 | .39y 0.29Y | 0.9%06 (7,517 0.01p
[4
zﬁd 1.IS§ 1075 | 0.393 |0.393 | 0.0¢0 | U 2.000
2E1Y 2155 | 1.078 | ©.392 | 0.397 | 0086 | 4So |0 01y
— — ¢
2F 1S L1855 | 1,078 | 0393 | 0.395 | 009 | YSo |o.0/0
“Instrument: | ~0000~ 21 Instrument: |- goge ~ [ 2%e  Inspector: - P.C?C‘j
Cal Date: S-24-/17 Cal Date: S 2y-11 7. eieorT
Due Date: Cou=-/¥ Due Date: 24 -1 Date: ©“-2-/9
Digirat maic OPTicat Compal ATe



Zion CVN Specimen

1.083+.010

3944 .003

- TOLERANCES fe—— 394 £ .003 ——
suill (UNLESS 0;1:!:'1:[(5:199509201
X.XX £ 0.01
X XXX + 0.005
DIME?SI*():‘JS (in)
DETAIL A
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMENID. | "2.165" | "1.083" | w"0.394"[ H"0.394" | "0.079" | "45.0°" | "R0.010"
0] 2063 | 1077 | .39y | ©.343 | v.0%0 | wys.0" | 0.010
2607 24587 11077 | 0393 | ©-3%4 [ 6.0%0 o 0.0lp
1603 [1.56 | 1076 | 0393 | 0393 o050 | YS0 | ewis
609 [ 2156 | 10w | 0389 | 039 [ 0,090 | Ys.0” | pota
d6os | TaST [ 1,072 | 0393 | 0.3%4 ] w050 | yso” | ooo
2606 [ 1187 | 1.077] 6393 | 0393 | 00%0 | yso' | o010
RGoy 2.05% | [-07% | 0-3%4 0.3 | o.0%0 i/{.o/ D.010
260¢ [ 8y | 1.o77] 03¢y | 0.3y | 0.0%0 | 450" | a0
1609 1036 | 1o, | 0,394 | 0.39Y | 0-0% ‘5/&/ 0.010
2610 LASL | 10T 0297 [ o394 | 000 | %S0 | 6010
st LI8) | 1,077 [ 02394  02% a0 | YSe” | 0.010
2602 1 287 [ 1077163 | 03B oot | ¥S0" | o.010
63 | 24857 1077 |0.3%4 {0094 | 9-ep | %S0 | 0aip
iy | ST 1097038 |e29y | v.0%0 [ Use | g.010
Instrument: [~ 0o0o- 71| Instrument: [ - 0000~ 12%0 Inspector: ; <%=
Cal Date: S-YYy-47 Cal Date: C-y=17 Ta cfotm
Due Date: oav-11% Due Date: -1yl Date: g-3-17
DitTAL 1 IPTICAL compPAp AT O
A=t CTliTarh Cetdedn o



+.000.

Zion CVN Specimen

2365 100

1.083+.010

D

.3944.003

A
——— \(/45.\7/ TOLERANCES f—— 3944003 —=f
oo S exres
_J XXX £ 0.01 K = MEASURIME~T
X XXX + 0.005 ovT o
B Dmeﬁsfo:ls (in) ToteNancCL
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°>" | "RO.010"
¥ :
2l o1 Ls7 | (627 | 038 | 0.3 | v.080 | YSo 0.0/0
1/ p
2H03 | 2.15¢ | 1074 | 0.392 [0.392 | 0.056 | Y50 | 0.0i0
2HoY | 21857 | io077 0-38'/*{ 0.39v | ¢.0%0 'fs:oo 0,010
' d ;
oS [ 15, | (0726 | 0.352 [0.393 | ¢.050 | Ys.o | 0.0l
4 e
2H ol 205 | [-07G | o0.3%2 [0.391 | 0.0%0 | US.0 0.p10
7 ’
2007 | 2.0572 | 1077 1o-3%1 [0 39Y | o.080 | 750 0,010
[
Wod | 257 | Lo77 |p.3¢a"| 0394 0.0%0 | 450 | 0.0l0
. 0
o9 5T Leor7 loagit 0393 |owge | 450" | o 010
LHp 2156 | .0 0."(81* 0.3 | 0.¢9¥0 50" | 0.010
* '
LH 1] VIS 1077 6.382 | 039 | O.ogp | YS.0” | gpi0
2 | LSE| ovg [ o3t 034 | 0 9%0 | 45.0° | 0-0t0
' tl
1H13 | Lase| Loz 039 | 0333 | 0-9% | Ys.0” | 0.010
. *
LH 1Y LISG | 1076 | 0.3%) | 0.3%34 | 0. 0%, YS.0' 0010
* ¢
208 | 2457 [ 077]0.381 |03V |e.0% | YS0 | 0.010
Instrument: 1'0000”7’(4)[. Instrument: ;. p000- (L% Inspector: ' 77"’7
Cal Date: 5-24-17 Cal Date: S-2Y4-17 7- Cr2oom
Due Date: C-214-~1% Due Date: -1y -1§ Date: 5/-2'1 )
DiL1TAC i OPTiCAL compap AToN

- rg

CrisedN o

T - s



Zion CVN Specimen

1.083+.010

. k003

A
_— \(/"5'\71 TOLERANCES f— 394 £ .003—{
- \ f e
y XXX = 0.01
X.XXX + 0.005
B DIME?SI,(:)II\J; (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | w"0.394" | H"0.394" | "0.079" "45.0°" | "R0.010"
110 205G | J.o7L | 0394 | 0.394 | 6.07¢ | %S0 | 6.010
2502 2156 | 10726 | 0383 (039 {0078 | %50 | o.010
4
1ioy (st [ 1076 a8 | 039 [007) | S |o.0r0
- I'd
LToY 12158 | .07 10393 | 0.313 |owr9 | Yso | 000
2105 12.157 | 1.677]0394 | 0-39Y |p.079 | %450 |o.0t0
RI06 [ 2.456 | [.070 |0.394 |0-39Y | 0,078 | 95557 |w.0/0
Licq 287 D77 | 0393 [ 0.399]0.07% | Ys.0” |o.0r0
106 [ L1C6] 1.096 16399 10.313 |0.079 | Y50 |o.0r0
2709 2157 [ 109710.393 | 2-313 |0.078 | %o |ooic
2110 [.187 11977 10.3%4 | 0391|0079 | Yw |o.oio
QI [ 2857 107710339 | 0.31Y 0,59 | %50° |0.01p
2110 | s | o7 |0.293 | 0-3910.079 | %S0 o020
2113 2.15( 1072, 1038 [0.31Y [0.079 " | o.or0
v
T M | 2480 | 1076 | 0294 [0.39 |8 07F | 950 | 0.00
Instrument: [-0000~ /01 Instrument: [~06000)~ REY Inspector: //-Tff——\,
Cal Date: S-24y-17 Cal Date: S-2Y~)7 7 Crreor
Due Date: S-z2y-1¥ Due Date: -2Yv 4g Date: &-2 "/7
D TAL il OPNCAL compPARATL i’

Tr
O-0G  m.7uTovrs

Qrusn . - Ton i L0




Zion CVN Specimen

& =
A .3941.003
I \(/—“‘\7’ TOLERANCES [ 394.003——
0792 .001 = O;:::‘: 1 )
XXX  0.01
- XXX  0.005
R.0102.001 o Eﬁs ;to :\‘"s -
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" W "0.394" | H"0.394" "0.079" "45.0°" "R0O.010"
Lol | sy | 099 | 0399 | 039y |0.0% | Yso® | 0.0
2903 | 2.087] /.077 [4.393 | 0393 [0.0%0 | Y50° |p o0
2304 121571y 077 ]0.39Y 039y [0.080 | 4o’ 0,010
o
308 | 7.186 | )00 [039y |0.39y |9-0%0 | YSv |owi
1306|2487 [ [.077 |0393 [0:313 | 00%0 | %5s” |owlo
2300 [ UISG | )07k [0.39Y |0.393 [00%0 | Y50° | p.0to
¢
130% 25 | .07 0.3y | 0.399 10045 | 950 |o.0i0
2309 | 205y | Lo7g | 0.3%) 10393 | 0.0% | Y50 | 6.0/0
2010 |1 2.56 [ 1.07, | 0-3%Y | 0.3 |0wko | Y50 | .00
Wil 2186 | 107 | 0.3 | 0314 | 008y | Y50 |o.010
2310 | 886 | 107 | 0.3y | 0399 0.080 | %550 | 0010
231y | VIS Lo7) 0384 | 0393 [ 0080 | 9o | o0l
QM | LST ) 1077 |03t |0.39Y | 0050 | 452 | o0ip
3is 20856 )97, 0394|0393 | 00yo | YSo' 0.)10
Instrumeqt:' [~oo00—71@ ] Instrument: I ~000¢ - [1%p Inspector: ;' 2
Cal Date: {79 -11 Cal Date: Sy -17 e
Due Date: -2y % Due Date: §-24~-1§ Date: K2-/2
DiG7AL M 0PTiLaL tomparsion.
Mol " . .. A Cclker v —



Zion CVN Specimen

+.000

2165 009

} 1.083.010

) N e

A

.3944.003

Ty TOLERANCES e 542.000—]
(UNLESS OTHERWISE SPECIFIED)
0794 .001 XX £ 0.1

XXX = 0.01
XXX + 0.005
R.010£.001 Z £1°
DIMENSIONS (in)

DETAILA

Key: W = Width, H = Height
AS MACHINED DIMENSIONS

SPECIMEN I.D. "2.165" "1.083" | w"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"

W LSS | Lozs | 0.391 | 0393 | v.0gp | veol |o.0id

KO 2056 | 1076 | 0.390 [ ©0.393 [0.0%0 | Y0® |s.000

2 1Ko 2188 1075 |0.391 [0.392 |o.0%0 L'/s“,od 0.010

_ - _ o
Rioy  |2.088 1107y 10391 [0.392 |0.0450 | %S0 lo.0)2

wkes | 2156 o 0393 1039 lows, | 4co’ | 0010

Wo G | 257 | 107721 0,397 [0.392 |oese | ¥si0® | 6,00

o) 256 | Lo, 1 0,391 | 0291 |o.go | us.of | 6. o0

LkoX 172056 | 1o 10.391 0.3 | 00w | 4s0® | o.0r0

2 1469 157 11027 10,392 | 0.392 | 0.080 |useo” oo,

o]
LI 2056 1 1,07} |0,392 [ 0392 | 0,040 | %2 |onis

I (| 2050 | 1ozt 6391 |0.3% | o.0%0 | Y507 |o0.00

IR .15, 1-07(, 10,392 [0.392 | 0-0% Ys.0° 2. 01/

L3 [ 208G | 1.07% |0.29) |0-39] o0y |70 |0.0i0

M 2086 | 1.07¢ 1o0.397 |0:392 |0.0%0 |wso® |o.00

Instrument: /-0000 ~210) Instrument: ~ [-pPoo-1260L Inspector: ; X FC—-
Cal Date: L-2y-y3 Cal Date: S.24y-1y 7. Crrooes
Due Date: §.2y- ¢ Due Date: S-2y-1§ Date: 5/’ Z—‘/ 7

hlb'TﬁL My L UPTlC/}L Conn ) Al 47109

1]
S P RN Qr 110D _~ -



Zion CVN Specimen

+.
2165 %309

1.083%.010

D

.394:4.003

A
— \Y/—‘?\Y TOLERANCES f— 394 £.003—=
079+ .001 (“N'-E55°:Z‘:“:1:1 )
X.XX £+ 0.01
- X XXX + 0.005
e DIME?SI*O;S (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" [ w"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
2¢o1 |l aast, L1072t | 039y lo.xyy |6.0729 | YSo | 0.010
AL . @
2003 12056 | 36°™] 0392 16.399 |0.079 | %0 | o000
2oy 2056 | )o7b |0.39y | 2.394 |0.07% | 450° |o0.010
2L05 |1S¢ | 1076 [0.393 |0.39y |07t | Ko |0 dip
Lok (2457 | l.ez7 1p.39y 039y |0 07} | 4Sp |o.0i0
14
2007 (2056 | ).076 | .39 |0-39Y | 0.07] | 450 |o.0i0
2L0% (288 | Lo | 0.393 [0:3%3 | 0.079 [ Y50 |op.0ip
0
2LoY 2086 | 1o7¢ | 0.39Y | 03¢ | 0079 | %S0 | 0,010
210 (2156 | o7 |0.39Y |0.394 |0079 | Y50 | 0010
L] 2056 | 1.07, | 0.2%4 | 0.39Y 0.0%0 | 750" | 0.y
2012 | 2056 | to7( [039Y | 039 |v.078 [ 45.0° | 0.010
2L 13 2-157 927 10.3%4 | 0394 [0.079 |950° 0.010
QLY 12056 | 1.07 o9y 1029 lo.v79 |4s0° | 0.0ip
VLIS [ 2450 |07, |38y |0.394 0077 |4s0° |0.90
Instrument: [~ 000U~ 21 Instrument: |- 000o -~ { LE0 Inspector: 7 =
’ ) T RO
Cal Date: §.2Y-1) Cal Date: S-2y4 -1 TR e
Due Date: g-y-1¥ Due Date: L-24-1% Date: g-2-17

M TAL My L

14
0-~{. l T IT AN o n

ORT AL ComDalAT o
Ledrd oA Tinanorn




2165+-000

Zion CVN Specimen

100’
|

1.083+.010

D

3944 .003

am 7]

SCHEAL - TVM(p

A
R ‘(/—45.\7’ TOLERANCES f—— 394 .003——=
- (UNLESS o;u;n:l(s)e lspscnso)
J X.XX £ 0.01
X.XXX = 0.005
R DIMI;SI*O:JS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" [ w"0.394" | H"0.394" | "0.079" "45.0°" | "R0.010"
imol 21056 | Lo76 | 0394 | 0397 | 0.07% | 450’ | v.0i0
2Mm 01 CIST7 11072721 03%410.393 | 0.079 ys.0' | o.pi0
0
amor [ 215Y 11.07% | 5399 | 0.394 | 0079 | 950° | 0o
Amosl 2086 | 1076 | 0334 | 2399 10079 | %S0  |o.010
Amog |25 |1.070 | 0393 | 0.393 | 0.079 Y50 lo.wio
[/
AMmoG | 2056 | 4076 | 038 |0.3%y |oo7d | Yso 0-010
4
o7 | LS6 | 1076 [ 0394 | 0394 0079 | YSo |o.oio
¢
lr"\(‘)ﬁf 7- /.S’éi (.0 7(0 0'39"/ 03’3 0/079 L/f:l) 0.010
~ °
Amoq [ 205Y | 11978 | 0.39y | 0,394 [0.079 | YSw | 6.010
im0 |9 08y | 97F | 0.393 [ 5.392 |0.079 | 450’ | 0010
— [
el | LISE [ 8976 | o 394 | 0,39 |0.079 | YS0 | 9010
Lt | LS | o7t 039y | 0,399 |o.079 | 95.0° | 0010
v
3 XSG | o726 033y | 8.39Yy |0.0798 Ys.0 | 9.010
Y]
2MY 20506 | 1076 [o.39y | 0.3%Y |0.079 | YS0 | 6010
%/l_b
Instrument: [=0000~— 71G] Instrument: - qgog-IL%O  Inspector: P A
Cal Date: §-Y4- ;9 Cal Date: §-2y-13 7. Crreom
Due Date: C-q4 - 14 Due Date: §-2Y-~1% Date: §-2-1/7
DirTAL M OPTicAL Compal Avo(



Zion CVN Specimen

@
A 3944 .003
- \Y/—ww TOLERANCES to—— 394 % .003 ——
0794.001 e 0;'";" :T:l )
XXX = 0.01
- XXXX £ 0.005
roes DlMEiSI*O;IS (in)
DETAIL A
Key: W = Width, H = Height
AS MACHINED DIMENSIONS

SPECIMEN I.D. "2.165" "1.083" W "0.394" | H"0.394" "0.079" "45.0°" "R0.010"
2N 0|

29002 (2,157 |1:026 | 0393 | 0.393 [9.099 | 450’ |0.04p
WO (34572 1 ho76 | 0393 [0.393 [0.07% | we.o’ l0.s1p
2004 | 287 [f.o76 109.392 | 0.393 | w079 | g0’ 0.0,y
LN oS [ 245G [1.076 |0.383 0.33 [w97Y Ys.o® 0.0)0
A0l [2.05% |1077 |0.3%7 | 0.393 | 087¢§ Y5.0°lo.00
1al0 [WISE [ .026 [0.393 [ 0.39Y |ud7 % ys.0® [0.010
Wo% [01SS [ 1077 [0.393 10384 |g07¢ | Yco® 0.0)0
AN 0N [ 2io [ 1077 10244 ] 0.394 lvozy | 450" ]0.010
AN VO | 208 11090, [0.393 | 0.3 |J% Y 950”0, 010
v L (257 [ Lot | g.393 | 0.393 | o7 Ys0°10.0/0
N 02 2059 (1,037 ] 0.393 | 0.9 | 99794 45.0° 10.010
W 13 12089 [ 1.097 10334 | 0394 [ a7y | MS0" 0. vip

2N Y 12 s¥ 11070 10393 | 0393 |owvry | ys0” o, vi0

LIS 287 | 107610393 | 039 [ oory | Y5 0° [Dojo
Instrument: i~0060 - 71l | Instrument: - pbod- |L%0 Inspector: 7? >

c -
Cal Date: §-24-(7 Cal Date: S-14- 1) 1. ci2oorm
Due Date: -2y - 1% Due Date: C-y-1¢ Date: §-9-77
D TAL MIp O0RT:LAL CompAaRg TOMN
N ! PAF e m N P) CeMldedIN ~Tiumirm



Zion CVN Specimen

2165 19%
|- 1.0834.010
),
.3844.003
A
—_— \"-‘49\7’ TOLERANCES r—— 394 % 003 —
(UNLESS OTHERWISE SPECIFIED)
0794 .001 XX % 0.1
XXX = 0.01
- X. XXX £ 0.005
R.0102.001 ~ % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
. 0 »°
00| ITT L i02 | 0393 10-397 | gy Ys.0 [9.0]0

000 [ 2.05% | 1,097 160334 | 0.39Y lovxw | 5.0 |u. oro
Qo o 205 | 2697 | 0393 | 0,394 | 90y ‘7’5’.00 0.010
2woM 2.5 [ 1.0v7 | 0339 | 0.399 | avgo | 45.0° |o.010

n0os [ 2.457 | 1076 | 0,39y | 0.39Y | 00fs | weo' lo.0/0
2006 | 2.5% | 077 0.393 |0.393 |qogo | ws.0® lg.os0
007 215611077 | 0-30 | 0,393 | 00%0 | vs.0' [0.0r0
| 200Y [ 2.5% [ 1027 | 0293 | 0394 | avko | 95,4° |o.010
200 9 2,157 [ 102k | 0.393 10399 | oiye | Yo’ |d.os6
00 EK 1076 10394 | 039y | gogo | us.o’ [g.010
RO 19,087 [ 1076 | 0.399] 0.39Y | gog0 | us.s’ |p.or0
04 |78 | 1076 | 6383 |0.31> [00kd | 480" oo
013 ST 1076 | 03y 039y | 065 4$.0' 00w
2014|218 | Lo77 | 0394 | 039y | ooo | 450" oo

Instrument: 1-0000- 71t Instrument: (- Qoo ~ 12 40 Inspector: ?;“"\)
Cal Date: S$S.14y-~17 Cal Date: §-1Y 1y 7 Clroom
Due Date: Y -14-~(§  DueDate: _ $- Y -'y Date: G )=l >

OATI LAL CoMPARAYT o (]

P -

Rib:vAL mMma

- 7 14 P



Zion CVN Specimen

)
.3344,003
A
I Gy TOLERANCES o 3942.003—]
(UNLESS OTHERWISE SPECIFIED)
0794 .001 XX £0.1
XXX = 0.01
- XXX £ 0.005
R.010:£.001 zZ % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS

SPECIMEN I.D. "2.165" "1.083" | w"0.394" [ H"0.394" [ "0.079" "45.0°" "RO.010"

1?01 2.15y l.o7% 0.394 | 0.39Y 0.07% vs.o® | p.olo

P03 2.15Y l.Lozy 0.39y .39 | 0.07Y Y50° | 0010

LPoY Cisy | 107y | 0,399 | 0.399 | ooty | YSe' | .00

WPos | Liey | Looy o399 | 6399 | 007 | wso® | 0,010

LPog, 205 | 1978 | 639 | 0334 | o0.o78 [ 450" | 0,600

1ro7 LISY | 1.o?2Y 0.39y 0.39 Y 0.07% AN 0.0l0

TPo ¥ ISy | 167y 0:3%¢ 0.3%y 0.0%% Y,0° 0.0ls

1Po g 2.15% [0 | ,,349 ¢.39Y 000y | 450" 0.0lo

1o 2.1SY | 029 | 0.389 | 0394 | o-evy | Y50 | 0.00

P R USY | 102 | 6334 | o.uay | cory | use” | o000

P TISY | 1ors 1oy | 0.3t | o.ovg |use’ 9419

P13 2,154 | [.o7¢ 0:39Y 0.399 | 2.07% | use' 0.910

?“FIL{ 2/5—{{ [-07% 0.39Y 0.39Y .04 95;00 0.01¢

e QIS | 1oy | 039y | 03384 |oory |yse” | o0

T 0
Instrumeht: I- 000 ~ 206 | Instrument:  /.oeoq- (150 Inspector: ?34 e
Cal Date: S-2Y-17 Cal Date: S-9-17
Due Date: S-14-14 Due Date: S-29- 1§ Date: S 16 -(7
N¢erae mie PTICAL  WmPMATE R

0-0."1 s miran Setend - Tum e &



+.000

Zion CVN Specimen

2.165 _“100

1.083+.010

O -
+3944.003
A
- \'/—45.\7 TOLERANCES fe— 394 £.003 ———
(UNLESS OTHERWISE SPECIFIED)
0794 001 XX £ 0.1 .
_] XXX £ 0.01 ¥ o ~IOTH OV of
X.XXX £ 0.005 Toltravet PLiL
R0104.001 =z x1° SPeeilveqrion”
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | W"0.394"{ H"0.394" | "0.079" "45.0°" "R0.010"
¥
(X7 2.5 | l.ozg| 6.35%0 | 6.39y | e.07% Ys:0' | o.010
' 4
2@ 02 2./5Y% /.07y .34 .39 | ©.07¢ Y. 0 Yy
b
20203 2.15% | /o7y . 356 0.3% | .09 ‘/Cad o.ole
b
16 o4 R ISY | Jozy | o356 | 0.391 | s.033 | YEe” |e-ere
1
W oy 2458 | rovy | 03y | 0.33y | P0y9 | ¥2° |00
&
Lo, 2.15% /.07% o.350 0-:29Y o, 079 75.'/ or6le
#
(223, 2IsY | lovy o35 | o304 | 0.059 Ys o' | o.o10
*
teod 2.5y | 1oz | 03k | ©0.399 | 0.27% | H5o" | 6.0
[ 4
ao04 205y | 1075 | 0355 | 0.39% | 0079 | Y50 | 0.0se
*
L&y 2./5¢ l.02% 0-35" | ©.394 0.077 80" | oors
* o
el 2,058 107y | 0396 | 0.3 | 6098 | Y50 |, 000
P v
1817 VSY |27y o-35% 2:399 | 0,077 Ys o ©.ot0
# o
23 Aoy | lory | o356 | 6.354 | 0.c79 | Wsio" |oore
k 0
QY | Y | Lozy | 4.35¢ | 0.3%Y | o079 | Ao | 0000
cNoc/n,
Instrument: 1-00606- 216 Instrument: /- o000 -2 Inspector: p— }‘ﬁ,
[ 270) [ v '
Cal Date: S-2Y%-12 Cal Date: S-2Y-17
Due Date: S§-ty-/y Due Date: s-2y-1y Date: &-/¢-17

o-¢”

Merpae mo &

miTeToY,

FTIeA L ComPIRATIA_

SCHLUL - Tomienr




Zion CVN Specimen

2165 9%
I 1.083£.010
< VI > __________
3944:.003
A
o Ty TOLERANCES e 3942003 —
ank oo o K~HUGHT ouT of spreiFicaTion
XXX & 0.01 Dve TO9 Spccimenr BeING
XX + 0.005 WoTCHED
R.010:.001 < % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
2R o] 2.15Y | l.o7¥ 0:3§S 0.3 0.0 %0 5/5',?‘ 0.010
R o2 2.15% | |-07% 934" | 2.395 [ gioye | Yep’ | 0010
2R03 2188 | 028 | 03985 | 0348 | sov0 | Yso' | s.eic
2R o\ LISy | 1y | 0388 039S | 6050 | vso’ 0010
lRog L 15¥ l.07% 0.39s 0.39s" 0.0%0 "/5'.0' 0.0(0
p _ _ * ,
Ro(, ISY 107y | 0.348 0.24$ o.0%0 YS.o 0,910
LReT LISy 1.07Y 0.318 0.395” O, 0k 0 AN ’ 0.4)p
LRoY Lisy (074 0395 0.395 |o.oxo L/S,()” J.a1le
2R09 QS | 0728 0.2 | 5.395 | cios0 | Y507 | 0,010
LR1O LISy 1.07Y% 0318 a. .38 | 0.o¥0 ‘/5.0’ 0.91¢
221] 2.1SY | 107y p3ES 0.39Y% 6.08p ‘/J,'ad 0.0/
BRIR RASY | Jo7y | 038 | 0.8 | o.ohs Ysp' | e.on
J
2R3 2.18% | lo7Y 0.3 % 0395 | 0.0%0 AW, 0.910
2R 1Y 2854 | Loty | 6338 | 9398 | 005, | Y60 | o0.010
w8 2.5y [078 | 60,345 0318 | 2.0y Ls, 6,010 i
T
Instrument: o000~ PGl Instrument: ;- o0po- 1250 Inspector: %
Cal Date: S-2y-17 Cal Date: §-14+77
Due Date: §-14-1% Due Date: §-ly-14 Date: C- 117
D6 iTae Mic OTILAL ComPALATO R

C-."" miTuTO Y SCHIXL -~ Tumied



# o Zion SS3 Specimen

35C 300 ]

me-l;x - )
] <. e

b

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
X.X £ 0.1
X.XX + 0.01
XXX + 0.005
Zx1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I1.D. "1.00" "0.195" "0.350" "0.300" "R0O.16" GL "0.060" | TH "0.030"
o./( 0./
[4: N .o 0.195 | 0350 | ©.3ep 2./ . /L 0055 | 0.03
(.1l o. 16
1 log 0,19 0350 &-300 ol 2.1 0.085¥ )
o1 c.lf
3 ’-00 0.19¢ 0'350 0.300 0.1 P 0,05% 0.628
0.1 o 1
| Lo 0.19S | 0350 | 0.30 0. 1L 0. 16 0.05f | 0.4%
0.1 AR A7
S| fo0 0.19¢ | 0350 | 0.300 | 0.4¢ 2 1C 0.05¢ | 0.030
s a. ¢
G l:oo 0.135 [ 0.350 9.300 0.1 A 0.05Y 0.6)0
0.1 610
1] 100 | 0148 |03 | 0300 [ g 16 | g | 0:95% | 6.030
0. 1, o. 1,
% l.ogy 0. 8¢ | 0.350 0, 300 0. 1 0.1 0.05°¢ 0.030
Instrument: l~ocoe - G Instrument:  /-poop.- 1250 Inspector: ??4_5 77 Cr200m
Cal Date: -2y 77 Cal Date: $-24- /7
Due Date: $-2y-1y Due Date: C-2y-1Y Date: g-/0-17
DibrTaL rmiyl 6}T1caL  comparATOR

o-¢" MiTeTO Y SEHIRR - Te pmice



Zion SS3 Specimen

350 300 !

RI6X4
S

TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX £ 0.01
X.XXX % 0.005
Z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL"0.060" | TH "0.030"
0,1 6. 10
2R O] 1] /oo 6.195 0.380 0.300 0. 1(, 0./ 0.05% | 0.030
0. 1§ 0./¢
2| o0 0.1%¢ 0-3$p .306 0.6 0. 6 0-085Y 0.030
2.6 0.l
3| .00 0.195 | 0.35 0- 300 .10 "y 0.05% | 4.030
0:’0 o./é
Y1 /.00 019 | 0.350 0.300 0-1t 0./6 e.05¢ | o0.p%0
2- 16 o. /¢
S|t 00 0.19§ 0.3$C 6.300 0.1 o1 0.05¢ 0.030
ol o-1¢
G| /00 0. 195 | 0.350 0.300 0./ 0. 14 0-05¢ 6,030
_ a.l( e. /6
T Lo g.19S 0.3%0 0.30p o6 ol 0.05§ o030
ol b o1t
§1 (.00 0-195 | 235 0.300 0. 14 .10 v.0S¢ | 0.030
T ecroo
Instrument: I~ooce - 2G| Instrument: /- moms - (240 Inspector: 27% -
Cal Date: $-2¢4-19 Cal Date: $=2y-17
Due Date: -y -1y Due Date: -2y -1 Y Date: S-le-17
Di6iTAL micC OATICAL  CompaRaTol

o-¢" T To~ o SCHEAL ~ Temico



Zion SS3 Specimen

——————— ——F L8

-
T S L __

TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
X.X 0.1
X.XX = 0.01
X)X * 0.005
zx1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0O.16" GL "0.060" | TH "0.030"
o lG o 16
2018 - [ .00 0.19¢ 0.350 0.30p 0.1 o106 0.087% 0.039
o 16 o./6
2 [-o0 0.1%¢ 0.350 0.390 A 0.1p 0.059 0-U30
ol o. 16
? . op 0.199 0.356 0. 300 0./ c-lf 0.059 0.¢v30
IR 0.-16
L/ /.00 0. 144 0-380 0.-300 0.16 o- Il 6.059 0.030
_ 0.16 o.1e
¢ [.6p 014y 0.350 6-300 e.lb 8,16 0.5 9.03p
6.1G o. 1
(( | 1.00 0.19¢ 0350 | 4.300 0.1t 0. 14 0. 059 | 6.030
0.1, 0.4
) . oo oy 0.350 0. 300 0. I, o.1f 0.05% 9.030
0. 16 .16
‘& [ 06 0.]%y 0.350 0-3% o. 1 o.1{ 6.05Y 0.p3a
77 c,loomMm
Instrument: 1-0000 = 71¢ ! Instrument: ;- 6000 - 12 %0 Inspector: 26
Cal Date: §-24-17 Cal Date: S-2¢.49
Due Date: S-1y - 14 Due Date: S-14-1Y% Date: E-1¢-17
Dicr7ac mic CATICA L  ComPaRaTe '

°o-¢" MITVTON O SCHERR - TvMmico



Zion SS3 Specimen

;_é

TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
XX % 0.1 woTt (1) - SPecimen~” FAILLD
X.XX + 0.01 &a Pyt 0
X.XXX + 0.005 MacH i G Avon Al
==z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
0-1¢ 714
2Do| ! l-00 0.197 v-3§v ¢3o0 | o-1L 0.4 9:060 | 0.030
0-16 [ RA
rd l.oo 0,197 Q’o" 03| @,300 0.14 0. 16 2.060 0.0y
a.1( o.1b
3 I 0g 01%1 | vaco 0.30b A 0. 10 0.2t | 0.030
0. 16 .16
Y J.00 0-147 0-350 0.300 016 o. 16 0.%o0 0.030
e G -1t
S Lo 0.147 035 0-300 0.4 o. U, | 0.040 0.030
A o.16
G| 1. 04 0.197 0.350 0.300 0. 16 PRY s 06p | 0-030
0.6 0.1¢
2] 100 | 6191 | 0280 | 0300 [H1g 016 | 0.00p | 0-030
9
LA ~oTC (1) et (1) Lort (1) ~ote 1) y/"w/ /;ﬂ)/ moTe (1) )
Instrument: I-0oeici- 216 ) Instrument: - ooy - ) 260 Inspector: ;?74“; F orserm
Cal Date: $-1Y-17 Cal Date: 5 ty=-/7 i
Due Date: -1 Due Date: §s-24 14 Date: G-l
DiteTar muc ' ORTICAL CamparATI- '
0"6" mITUTONY JeH4RAR ~ Temice



Zion SS3 Specimen

350 30 !

.0991:1
) "y N

I-.J_ 030

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX % 0.1
X.XX % 0.01
X.XXX + 0.005
= % 1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
4. ¢ 0. 14
2615 [| loo ofis” | 0352 | o300 | L4 5. 10 0.05% | 0930
o.l 2. 14
I l.00 0. 14§ 0.350 2-30¢9 0.1l 0.1t 0.0 0.030¢
o-1 0.16
3 [.00 0.1§5 0.350 0.300 0.1 e 1L 005& 0.030
o016 0.1(
Y| [.o00 0. 118 6.350 0.309 0. 16 6.1 J-08K | 0.030
g .1l 6.4
Y| 100 0. 145 0.360 9.30) 0.1k 0.1 v. 0 | o.630
gl 906
G | 1.0 0.4 | 0352 | 8300 214, 0.16 0.0c4 | 9.0%0
0.1l g1l
]| 100 ALY p.2€0 0.300 R 0.1 0.o¢¢ | 0,930
0.t o1/
g (00 v. 19 | 0350 03¢ 0.1( o 1l 0.454 | 0-030
Instrument: |-eto0 - 7161 Instrument: I~ eoco ~ 250 Inspector: ?‘ P 4’77:_‘4"."
Cal Date: S-2v-/3 Cal Date: 24~/
Due Date: S-2y- 1% Due Date: Sy -I1§ Date: S~l6 -1
Dibrivar mig ' OPT1cA L  compon Aser_ '
o-( “ SeHLra ~Ttrsee

M TvFp Yo



Zion SS3 Specimen

.030
-!— T T T T T T T T T T T e e e e — — — ) 95
062 001 /( \
J R16X 4 —_—t
L—J—'.’.'iﬂ
TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX £ 0.01
X. XXX £ 0.005
—Z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
2-16 o. 10
o - | l.oo 0.9 6.350 0.3co 0.16 0.16 0.940 | v.030
6.0 0.1
L l.go 0.8 | 03sp 6.300 0- 1 016 v-0tg | 0.030
6-16 0.1¢
3 l,oo . 15§ 0 380 0300 0.16 o.l 2.6G0 0,030
0.16 0. 1¢
4 l.oo 0.13s 0.3 0- 306 0. 1§ °.lf 9.066 | 0.0)0
_ A -1l
S l.og 0.195 | 0-35¢6 0360 016 0.16 0.060 2.030
o.1b 0.0
G [.09 0.14¢ | 0.35q 0,36g 0.4 0.16 9:2Go | 0.030
0-1( 0.1
7 l.oo 0.14¢ 0.35p 0.6 0.10 0.1(, 0. 0Ly 0.0306
010 0-1¢
M [ 00 0.198 | 0350 0.360 0. 10, 0.1( 0.0Go_| 9-030
{czzm"v
Instrument: 1= oop0 -~ 7161 Instrument: /- oppe - 12€0 Inspector: 245
Cal Date: S$-2¢- 77 Cal Date: S$-2y-77 -
Due Date: S-29-1% Due Date: S-24y-/Y Date: ¥-14-77
DIGI THL mel . oRT ege UMPOIZﬂTJ& .
o0-¢ miTvTove $eHIRR = Tumico



Zion SS3 Specimen

1.000-
350 30 i
\ po—e— lSO—-l I/ T
————————————————————— —————i— 195
0584 001 /(' \
R16X4 —T
\ L—J—l’,‘t}
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX %0.1
X.XX £ 0.01
X.)00¢ + 0.005
= % 1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
o. 16 o. 16
26 1S ! l.oo 0.l9r (0.350 9.300 0./ 6. 1L 0.059 .03
g.1 o/l
| loo 0.13S 0.350 9-300 0.1 A g-1§9 0-930
0./6 0./
S | l.eo 0.8 0:350 0-360 8./( 2. 10 0.059 0,030
. o.10 0.4 |
[ | J.op 0.19§ 0.35 0-30o 0.16 0./¢ 0.059 9.036
a1 o./6
| [.08 0.14§ 0.3 0.300 0.1 0.1G 0. 059 0-036
7.1¢ 0./
W | 1.00 0.19§ 0350 | 0. 30 010 0.14 0. 059 0,036
0.1l 0.1y
7 ]. 00 0.198 d.350 0.360 o016 0.1¢ 0.05§ o.030
0-16 21
X I.0g 0.1%¢ 0.35¢ 0.3060 0.1 2.1/ 0.0¢9 0.030
TV bloom
Instrument: /- 0000 - 216 Instrument: - poow - 12 Y0 Inspector: 24\,
Cal Date: Cooy-yy Cal Date: - 2y-17
Due Date: -y 1% Due Date: -y -1y Date: E~19-/2
Dicctar mrc 6ATICAL comparRATd
o-¢ " M’TVT"/O SCHERQ - Tumico



Zion SS3 Specimen

Q3o
T T T T e e e e e — e — 195
058+ 001 /(' \
R16X4 —_—
I--l-c:ﬁ
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX % 0.01
X.XXX % 0.005
= %1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
0.0 2. 1k
Hep | Il l.o0 0197 6 .35U ©.3d0 0.1 0.6 2440 0.030
6. 16 o-1¢
1| log 0.197 v.350 0.300 p.l G G6.16 2.06p 0-030
o.16 o.1¢
31 loo 097 0.350 0. 300 0.6 0.16 9.0l 0 0.%30
0./l 0.6
Yl log 0.1917 9.350 0.300 0.1, 0.1¢ a0 0.030
0.1 0. 16
S1 log 9.197 0.350 0.30, o1, 6.76 0.140 o.030
0.1 o./¢
Gl .00 0.187 | 9350 | o.36 0.1t %6 | 9.%0 | o.039
0.7 0.1/¢
7| 100 0.197 0. 350 0300 0:/¢ o.1¢ 0-04 ¢ 0.020
0.1( oty
1 109 0.117] 0.350 d.-30p 0.1 216 9.0Lg | 0.930
TFo et open,
Instrument: |- 00p0u-~ 2161 Instrument: /- ogoe- 1180 Inspector: 7 } ™
Cal Date: S-24-17 Cal Date: s-24 17
Due Date: S-1Y-1y Due Date: $-24-1§ Date: ¥-17-77
D-(nn,az, me ORTILAL  ComPARATEAL
96 mauro e SeHeR 2

Tvmsico



Zion SS3 Specimen

1000
35C 200 i
\ 150 i i/ =
o
-!————-—————-—-—-—-————-—-————-————-————————————-————T 295
0% 001 /(" \
l R16X4 —
o
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX % 0.01
X XXX  0.005
zZx1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
9./¢ ©./¢
LT 15 [ /oo 0-17¢C 0. Xvu 0.300 (A o. /6 0051 0-0%
0.1 9. 14
2| loo 2. 106 0.350 0-300 0.1 g.1L 0.05 % 0- 930
0.1 .10
3| loes 0.19( @.3¢p 9.300 0.14 0.1( 0.0 % 0.930
A 0.16
Y1 Log 0. 14%¢ 03¢0 0.300 o b 0.1, g-08% 0,030
A 0.6
51 Lea 0.140 9.38p 0.3¢0 8.1 o1l 0.059 0.030
0"(1 c'l[n
G| 1-0n 0. 1, 0.3%0 0.30¢ o 1y 2. 16 c.9CS 0.030
2.6 o.lb
7| .09 o 'S 0 350 0-3pp 0. 1¢ 4-16 0.059 0.020
0.1, o-lt
% l-00 0.8 0.3€0 0-309 0.1 0.l 0.059 0.030
7.— GJ',A
Instrument: 1-0po0 - 7101 Instrument: I-0000 - 11%0 Inspector: 7 P
Cal Date: $-2Y-,7 Cal Date: $-2%-17
Due Date: S-2y-1¥ Due Date: $S-29-1§ Date: §-r9-/7
 Dieirae mec OPTICAL  Comp aahTen
0-¢ M TeT0%/0 SHeaR - Tveico



Zion SS3 Specimen

_!_
nseT on /&7 \

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX +0.1
X.XX + 0.01
X.XXX + 0.005
=~ *1°
DIMENSIONS (in)

Key: TH = Thickness GL = Gage Length

AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0O.16" GL"0.060" | TH "0.030"
2.7¢ o./¢
2T | | too o 1Y 0350 0300 | 0.4 o /l¢ 6.05¢ | 0.034
0.1y 2.6
| .00 0194 | 0-38¢ (1300 2.10 2. 1b d.o8 | 0.030
o-10 014
3| lto 6194 | 0350 | 0300 | ny 0.l 005 | 9.030
. 0.6 o. 1y
[ | l.00 g.18Y | 0.350 0-300 0.16 2.1l 0.054 | 0.030
_ 0-10 016
S | Jog | 0.19Y | 0360 | 6.300 2.1l 01t | 008§ | 5.030
o.lb ol
G| fog | 0.1 | 930 | 030 [ ot ol | 0.05¢ | 0.530
0:10 0.1
7 /. 0o 019y | 2-3¢° 0.390 01l 0.1b g.05¢ 6029
g.14, gl
‘A I.00 0.19Y 0,150 6.300 "ol o.ll, v.0YY | 0.030
Instrument: l-Cogg - 716 7 Instrument: [~ovos ~ )2 &2 Inspector: 77 > T
Cal Date: oy .7 Cal Date: S-24 8" 5
Due Date: $-24-1y Due Date: £-2Y - & Date: 5-)6-177
. Ditiva e mic e 5T ge CO P2 ey

vy :
0-—6 mrrury-/” SeMtR2 ~ Ten, Cce



Zion SS3 Specimen

35C £l i}

Qa3

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX 0.1
XXX + 0.01
X.XXX + 0.005
= % 1°
DIMENSIONS (in)

Key: TH = Thickness GL = Gage Length

AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
-1l o:/¢
WS || oo 0195 0350 0300 01t | 0./¢ 0.060 | _0.030
a.ll .l
2| Jeo 0.1%§ 0.3¢o 0.300 0.1 o.14 6.940 0.020
a1l °. 1y
3] Loeo 0.185 0.356 0360 0.1¢ 0. 16 0.000 0.030
PR o.-/0
Y{ 1oo | 0./35 | p.356 | 0-300 0./ 0.1 g. 000 | 0.630
o-10 0.l
Y /.00 0.8 0355 6.300 a./¢ o/l 0.0(p 0.030
8.0 o./C
G| (o0 014§ 0.3506 0.300 .14 o 0.040 | o.030
8.1 g.1f
2| )00 0.1%5 0.350 0-300 a.16 0-14 g.0ht 0.039
a1l 0.l
S[ | .00 0.145 6,350 0300 9.1 0.1 0.0k 0 c.030
Instrument: (=000, - UG Instrument: |—0d80 - 120 Inspector: ?}4—) T oo
Cal Date: y-ty-17 Cal Date: S-27-17
Due Date: S 2y -4 Due Date: -y -4 Date: E-7Y9-17
Digitae mic oPTicat compPalldT e\,

o
2-¢ MITLT O Yo SCHerR2 - Toemsco



Zion SS3 Specimen

‘5
&

g
1
\

T — e ————— 195
0594 001 /( ‘\
R1I6X4 —
bd o
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX £ 0.01
X.XXX £ 0.005
Z1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
0.1 0.1(
2L0| | .00 0.19% 0.350 0.300 o1l 0.1 0.060 0.030
o',(l Ol(b
2 .06 0.19¢ | 6-350 0.30p 6.10 0.14 0.000 0,630
Q' la 0t’6
31 J.oe0 0.1 | 6.3%0 0200 0.1 0.1 0000 0.030
L 6. 16 0. 1¢
[| 1 00 018y | 0-35¢ 0.300 0.1} 0.1, 0:040 6:030
- 0.16 0.1
S| [0 0.1%¢ 0.350 8-300 0.1k 0.1( 0- %o 6.030
0-16 0.l
Gl [ og °. 19y | 0.350 0. 300 0. 1(, 01l 0069 | -.03
g-16 0. 16
JANRY, 0194 | 0350 | 0.300 | 0.1( 016 | 0960 | .030
O"(P [¢N l6
%1100 0199 | 0-350 | o300 0.1 a.tl, 0-0 6 7030
//.-(,,Ladh—\
Instrument: [~o0pe - 2161 Instrument: ~0000- 12 %0 Inspector: . :’_74—\
Cal Date: S2Yy-7> Cal Date: S=2Y-77
Due Date: =24 1& Due Date: §-24-1§ Date: §17-)
Dici742 M C OPTIEAL  <ompAnpTOR '

o-¢" mM TVTe Yo C SeHIRA cTuweico



Zion SS3 Specimen

150

056+ 001 K -\
1 R16X4 —_—
\ e
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX % 0.1
X.XX £ 0.01
X000  0.005
~ *1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
0.0 o./6
2mi§ 'l /.60 0.19 | 0-3sp0 o.300 o4 0./ 0.060 0.030
0./ ¢. /¢
2| /06 0198 0.3%0 0.300 4.2 o Jb 0.060 0.030
0.1k 2./¢
3| /.00 0.9 | p.35¢ 0. 300 0./l 0./4 0.0k g.030
. 0.l 9-1¢
[ | .00 0. /195 0.350 | 0.300 0.1L o1 0.9 0 0.030
0.0 °. /6
S | J.00 0.19 | 2.360 | 0.300 0.15 014 0.060 | 003
0.1G 014
G | Joo 0.198 | 0.350 | 0.300 0.1 0. /¢ 0.060 | 0.030
0.1¢ o-Il
1 [00 0.148 0.350 | 9.30s s./¢ 0. 1¢ 0,060 0.030
7./¢ 0.1l
) [ CO 0./115 0.350 0-300 o1 0.1& 0:-%¢ 0.030
Instrument: [-0000- 7161 Instrument: l-0000 - 1L%0 Inspector: 7/47 Tl
Cal Date: o247 Cal Date: S22y -17
Due Date: -y - (¢ Due Date: S-y- 4 Date: §-14-17
D'G:Tou_ mic ‘ 0PTIEAL COMPARA T o
0-6" mTvTove SCHEUL - Tvmicey




Zion SS3 Specimen

100
350 300 }
NS |
————————————————————— ———-—’- 195
0%6x 001 /( \
R16X4 —
I--I—t!r_;
TOLERANCES \
(UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX £ 0.01
X.XXX + 0.005
= +1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
2./¢ e./¢
20 0| |1 )oo 0. 1S | 0.350 0.3c0 0.0 0.1 2.5 9. 030
6.0 2.1,
2 l-00 0-195 0.356 0-300 0.1, 6. 10, 0.05% 7. 0%0
0./t e.10
3 [-00 ALY °-36p 030y 0.1 . 1f 0.054 0.630
0.6 2 Jp
(1 /.00 AL 0.350 0.30n 0.1 0.1 0.0k 0.030
0.360 _ .16 2.1¢
S| 1,04 0.8 | 0350 | w36 | pst 210 0.05¢ | 5.030
a6 0-L(
G |. 00 0.-115 0.350 g.302 xR/ o tl 0.05Y 9.030
0.1, H:! [A
1| 1og 0438 | 0.350 | ¢.3% 0.1 0.6 0.0y | 9.030
| 0.6 0. 16
Y1 los 2158 0.350 0-360 o 1l all, 9-05Y v- 330
—
Instrument: [-eeop- 716 ! Instrument:  /-eocc - 1242 Inspector: ?)Q
Cal Date: $-2Y- 17 Cal Date: §2Y-1)
Due Date: S 2y-1y Due Date: -2y Date: )6 -] 7

2brrae ('\.IC
o-¢ " m. FvioN o

OPT 1AL Comp 2/ ira
SeHIRL - 7o yeo




Zion SS3 Specimen

0964031 /( \
1 R16X 4
b o
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX % 0.01
X.XXX % 0.005
—Z£1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0O.16" GL"0.060" | TH "0.030"
016 g 1¢
OIS | l.oo d. /‘w 0-350 0.3d0 0.1t 0./ 0.0G0 0. 030
0.16 g./6
| 100 0.19¢ | 0-350 0.%00 0. 14 014 6:0k0 | p.0%
0.1{, .1
3| J.o0 0. 19 0.350 0300 0.10 0. 14 0:660 0.030
o-1C a-lb
Y1l l.eo 013, | 0.350 0-300 | 0.14 0.16 0.%o | 0.030
X LL 0. ,G
S /.00 0146 | 0.3¢y 0-300 0.1 5.0 0.040 0.030
o.l{ .1
G| /.00 o 1% | 0.3 | 6-300 | 4.0¢ b1l 0.0¢0 | 9.020
0. /6 O'/é
71 /.09 2. 19, | 0.350 6.300 8.1G 9.6 0.040 0.030
o016 o/é
"z! /.00 019, 0:350 0.300 0.1l 0./ 0.060 g-030
X 2]
Instrument: _Jmopne ~ 76| Instrument:  /-ooop- 1280 Inspector: ?}6 '
'
Cal Date: S-2Y-17 Cal Date: 24 -/
Due Date: S-24y-148 Due Date: S-2v-1y Date: K- 197-17
N16met rmgc OP7 1AL CompaRgTo

124

O~¢ MmiTvT oy,

SceHErd

~ Tvrat ce



Zion SS3 Specimen

0%8£ 001 /(' \
1 R16X4 —_—t
L—J—-C?D
TOLERANCES \
{UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX £ 0.01
X XXX + 0.005
= % 1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
o, It O. 14
ZPOI ! liou g. 195 0.3s¢ 0.30p 0.1 o. ¢ 0.060 0.030
0.6 0.l
| Joo 0.115 0.350 0.300 0. '} 0.16 0- 060 0. 030
ol 6.16
3| /.00 0,198 0.350 0.300 o016 o1l 0.060 ©. 030
0.16 0./¢
Yli.00 0 14§ | 0.350 0-3o¢ 0.6 0. 16 0.060 | 0,030
- .10 o.1(
S| /.00 0.198 | b.250 d.300 6.l o-1¢ 0.060 .03
_ 6.16 0.1
C! los [ 0198 | 0.35% | 0300 | 0.1¢ 0.1 v. 040 | ¢ 430
0-1G 9-16
71 /.00 0.135 | 0.350 0.30; 0.1 0.16 c.0L0 0.030
0.1 9.10
41 /.00 0115 | 0.350 0.300 0.1¢ 0. 10 0.060 0,030
7. Choom
Instrument: |-ogee - 716 1 Instrument: [-006¢, - 120 Inspector: 7 E ’ -
Cal Date: C-24/-/7 Cal Date: $-24-17
Due Date: Sy Due Date: -4l Date: ¥-16-17
Digeitae e OPTICAL ComPRRETOR

’
0-¢ M'TUTO‘/6

SeHeRL Tempeo




Zion SS3 Specimen

T T T T Lo It i

0584 001 /( \
1 RI6X4

030

TOLERANCES
(UNLESS OTHERWISE SPECIFIED) N,,ff_a) - Spluymew FAILLD
XX 0.1 AA Ove To mpcH.~I M
X.XX £ 0.01 aVemay vy
X.XXX + 0.005
Z=*1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
. /¢ .16
@i | oo | G197 | 0350 | 6300 [0, | wie 0.069 | o.030
0 IG 0. ,0
2| loo 0,197 0.350 6.300 0.1G A 0.04) 0.030
b o .1l
K{ / 00 0.197 0-3850 0‘300 8.6 0.l 0.0L0b 0.030
O 16 o. 16
Yyl r1.0g 0.197 | 0.35 0. 300 0.10 0.1 0.000 0-93¢
0.l 0. 16
$ .oy 0.197 0.35¢ 0- 300 0.1l A 0.0b¢ 0-030
IRIA o1
C, 1100 U.IQ7 0,356 0-30p 0.1 0./ 0.00p 0.030
0.6 e.ll
7 l. oo 0.1 0,250 300 0.1l o.l0 o .6g 0.030
S
| #ere O) | were (1) | wore (1) | were () | ~oTe ) | pere (1)

—enes
Instrument: bogoo- 7141 Instrument: |- eooo - 1) 4O Inspector: 7? <" o
Cal Date: $-2y-17 Cal Date: $-20-19
Due Date: S-2qy-1¢ Due Date: S-291% Date: ¥-/7-17
DigiTar mic 0TI AL comphnpTeq

V24
o-G rITUTCENO SCHEAR ~ Tomic,



Block F3

A-40



Zion 0.5 C(T) Specimen

V4 \(”'7
030 [ ]
TOLERANCES

{UNLESS OTHERWISE SPECIFIED) j_—_\/
XX £ 0.1 L e —
X.XX £ 0.01 T
X0 £ 0.005
—Z*1° - -
DIMENSIONS (in)
45‘\ .m
et
I~ 1.200
.275 (2 HOLES)

L1 | ]
NP

SN—g2s0t v [T T T
AN 4 e
550 — 500
' NMOTE= 1 | SYCimgw EALLD
1.250 Dve 7¢ :“‘\ﬂ\‘-i"h‘/ 6
Key: T = Top, B = Bottom Anvgmpll ™y

AS MACHINED DIMENSIONS
SPECIMEN I.D.| "1.250" | "1.200" | "1.000" | "0.550" | "45.0°"{"0.030"| "90.0°"| "0.275" | "0.250" | "0.500" | "0.600" | "0.064"

3"’,-. . , Lu.c3o Q0.8" [To.274 (T vese
245 1 | 1S 10| ool 9555 1 4sio” {0,030 | 90.0° [Bo.c7y]B 0.0 47.‘_/9? J.600 |0.064
) 0.030 ‘}D.oa T0.275 170,260
=<pa- L | )ASL] 1200 [ 1000 [0.65S [ 4o | o030 | %0.0" |B 075 (B 0255 |0.99E [0, 600 | 0.06Y

: o p 030 | Yo’ {Tpevs |T0-28%
R4 {[LeSt|1rez | Lo |0SSY| ys.o [e.030 | Q0.7 [B o175 |8 caso |0.500 |6.600 a:06Y |

. /‘L‘\ /.‘y T o T ‘/.M (i;'\ I.‘C’\ o’,‘:
3A- L | i et | wveTel [ wvere-) [veret [ T B B |5 oL o

Y

~- cloe3p | Gp.0° To.o75 [To.ese

38 -] [0 [[20 | [.000]| 0.85M| 9590 |p.030 ] 0.0° {B o276 |B 0.2¢w | 0390 | 0.¢e0 | U-CEY

. ) ,leo30] 0.0 T o275 [To s
3B-L |iast [-290 | l.ovo| 6.55Y| Y4S0 |0.03¢ | 80.0” [Bogzs|Boese]| 0,50 | 0. Ly | 0. 06y

- ) o [0.030 | .0’ [Toeps |Tp2s
3D-| 1.28) | 1262 | L.evo 0.SCY [ Yg.0 | g.036 | d0.c” [Bozzs [Boesp | 0500 [0 dey | n. 06y

' L e |o.¢3p .o’ T 2?7 |To 2w _ .

3D~ ISy 01 | 7-000 [0.55Y ] 180 [e.02¢ [ 3e.6® [Boozs [B o,zi? 0360 |0 00 | 0.0, Y

Instrument:  [~/2 %0~ 0000 Instrument:  {-0000- 7(, | Inspector: 7?@_) 7 c.to0n
Cal Date: S-w- 17 Cal Date: F-4-15
Due Date: o1y Due Date:  §-2\[~- 0y Date: 9-27~17

OPTeAL compAzgeil DiGiTaL auTSaD{/Vs WL A,

QLP‘i,lR 'T\JM\LD 0.—("' MITVTD'*IO



Zion 0.5 C(T) Specimen

$0°
N
TOLERANCES s \( v T T T T T
(UNLESS OTHERWISE SPECIFIED) N/
XX+ 0.1
xxx«000 |\ /7 /X T/
X. XXX + 0.005
<%1° - —
DIMENSIONS (in)
45'\ 064
<% .
- 1.200
/‘T\ s@roesy |
+ _ _
A i
a0t W [T T
74 N N S
= 500
1.000
1.250
Key: T = Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.250" | "1.200" | "1.000" | "0.550" | "45.0°"|"0.030"| "90.0°"| "0.275" | "0.250" | "0.500" | "0.600" | "0.064"
0.0% | Go¢ [Toaz|Tszso
St-1 [i3so [L2ei | reso| os5y| Y5 [now | 400 [Bo.2zs|Bagce |0-Se0 [0.600 | 0.06Y
. ot | W |Toazy [To.25
3€-T [jqs0 [i-2vi | 1000 6-SSY [ 450 {4030 | ec 1B 275 Bogco |6 Y$E |0 .6oo |0-06Y
5 . B Aeeze | oot |T vox [Towse
SF-1 [lase |/.2¢i Lecol 0559 | ey [eezo| e e’ [Boaxg [B ozscl 0987 [ pooo | 20 by
0030 4e0° [Toex [To 2y
ZF'-L LSy L6 jeco | 6.652 [ 486 0,03 {,'L'.(‘" Bo0.275|Booce | 0.8cc | 0.6e” ._‘,0(5(/
Y. ~ eleczp | S0 |T o 2T o 053
~ L LS plltei | Lopo lesst ] 98¢ [0.638 | 20 B g o Be 2s2] 6:-5¢0 |2 6o 0.60Y
[4 ~ _ +
5| - (0.8 | G00 [T (275 [Tp.3sY ,
36 C |01 | que | I.000) 0.65Y] 956 [po2g] o [Boars[Basi] ety | Cbeo | iy
3 . N , l0.02g | Qoo [To a7 |To. 254
H-1 |0asy |10 [ heto | 6651 bge [p.ed o’ [Bp.275[B0o 854|C-S00 | 0.6og | O.ckY
B P I [N 0.0 To 25|70 ,
SH-U 145 | 1 | 1-600|o0.SsT Y80 0025 | 40t [BoarslBoas] 0.945 1 0.Got | o ol
— T noeey
Instrument:  /-/2¥0 - Gopo) Instrument:  j~o0G~ 716 | Inspector: " _ZE—0
Cal Date: S-2Y.17 Cal Date: 5-1 Y—17
Due Date: Sy - Iﬁ/ ' DueDate: ¢-2Y-/Y%Y Date: J0-13 - |77

6PTICH L COMPH"( A 7([L

Schrp - Tom, g

Dr7al ovTSrDL/N.SnDé‘. Ml

/
0~ rUTUTE N




Zion 0.5 C(T) Specimen

N \( 90'},
030 —— e ——
TOLERANCES

(UNLESS OTHERWISE SPECIFIED) t—_\/

XX £ 0.1
X.XX £ 0.01
X. XXX £ 0.005
Zx1° - -
DIMENSIONS (in)

45°

.275 (2 HOLES)

Al B
NS 7

\¢.2so'_’:%(zno1 ____________
A ]
.550
500
1.000 voTE | - SPteme~s  Facuw
1.250 Dvt To MACH~I/E
Key: T = Top, B = Bottom Lo
AS MACHINED DIMENSIONS
SPECIMEN I.D.| "1.250" | "1.200" | "1.000" { "0.550" | "45.0°"|"0.030"| “90.0°"| "0.275" | "0.250" | "0.500" | "0.600" | "0.064"
i oloety | Go0’ |T 0375 |T 0280
3N-3 12521 Ll | looo| 0.5 |4so | o7 $.0° Bpew Boagw | 0.50) | p-fo | 2.06Yy
- o L0028 | B0.0% \To.275 (T a0
- l 1262 11-201 | [ooo|0.853 [@iv [oe2k | Y0.0° [B o2y [Bo.2sy | 0602 | 0-6oo 0.06Y
T T
RK- | / B B |
T T
IK-T B B //
3 L‘ ‘ ,//' /B/ B
0 = I T
3 L"‘ 1 N/, B B
/ T T
e~ T B B
/ T T
Re-H B B
G, LsOEY
Instrument: |- 12%8 —000D Instrument:  j~ogog ~ 60 Inspector: ; - 74> e
Cal Date: Sty -7 Cal Date: S-24-47
Due Date: C-2Y - lb/ Due Date: -2y Date: )= =177
OPTK,/)L uMPAAﬁTUL Drén’I)L 007510?,//*5'.72 ~MMiC

SN’K.ZQ\ - cr
fim.co 0-C  ~i1uroys



Zion 0.5 C(T) Specimen

N Y
.030 ____________
TOLERANCES e S
(UNLESS OTHERWISE SPECIFIED) ]_—_
XX +01 e
X.XX £ 0.01
X XXX + 0.005
~Z % 1° — i
DIMENSIONS (in)
45'\ 064
et )
R ] 1.200
/\ 275 (2 HOLES) I
+ _ _
NS o
\¢.sz3%(zm T T T T T T
4 S L
550
500
1.000
1.250
Key: T=Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN I.D.| "1.250" | "1.200" | "1.000" | "0.550" | "45.0°"|"0.030"{ "90.0°"| "0.275" | "0.250" | "0.500" | "0.600" | "0.064"
_ _‘ o L0 | G To 275 [Teosy
SA -R [ Jasp | i-teo Lodo | 0-s54 | Yse” [o.29 [ s [Boazs|Boase | 0.49F |6 oo | 0.004
; ' Y a0 | ee? |To e [TORSE
3a- Hreso | 4200 | 1000 |0.55Y | 950 [eonq | Gt [Boyzs [Baese |0.458 |ococ | 0cig
- __ _ _ 0028 | §aeIT oo [T ougr |
3E-R 11287 [iwex|ieoo |ossy | Use [ 0029] %o [Baeti|Bos |05%0 |Gie |p.06y
N . A el vow| 90.¢°T 0.2 25Tw 200
S-S | Lror | Looo o.ssyl 950 [ 0.02i] 9.09|B o.rs5Bo.asp | 0502 | 0.400 |0.004
. #2837 P 203 90° T 0.275°|T p, 252
3i3-3 PR 1203 1000 0.655| 1570 | 0.ng | e B 0275 [Blrso | 6,501 |0 gor 0.90y
. cloets| 90.0°\T 0,275 |T0. 250
33-4 L1Y7 1123 | |.ovo| 0.555| Y50 | oges | 9007 [B dzy|Bozse |0.50] | dor [p.oby
- plooey | 0% T o.27¢|T 0,260
SD-3 (/263|200 | (000 |0.65 | Y50' [ ooty | 90.0° |B p275]8 0.250| 0.500 | 0.600 | 0.0 44
-1 |, o 10:02¥ | 900% |T 0375 |T 2450
3D ~ 2853 | 1202 | (000 0.55Y | Ysw |0.02% | Q.0° |Bpazs |Boece | 0.8500 |0 too |0.06Y
. 77 ChRad
Instrument: |- 1240~ 0000 Instrument:  /-6000 - TG ) Inspector: T2z
Cal Date: S-2Y~ 17 Cal Date: S22y -i7
Due Date: §-24-1§ Due Date: s -1y Date: [|~CG-71 7

SciHeil® < Tvmacy

ORTILAL CompAR ATUAL

Do 7AL oOvTSing /,,.,s.,xm((_

L 4
O-6 mireruvyo



Zion 0.5 C(T) Specimen

AV ] w
= X
TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX £ 0.01
XXX £ 0.005
= %1° - -
DIMENSIONS (in)

o e e e e e e e

b —— e —— ]

45°

.275 (2 HOLES)

an
ES i

\¢.zsof;ggg (2 HOL T T T T

= S I\ e

500

1.000

1.250

Key: T =Top, B = Bottom
AS MACHINED DIMENSIONS

SPECIMEN I.D.| "1.250" | "1.200" | "1.000" | "0.550" | "45.0°"|"0.030"{ "90.0°"| "0.275" | "0.250" | "0.500" | "0.600" | "0.064"

. _ v L0-02¥ 90.0:T0'a7fT0.Z§‘v_
3F -3 [ tzsx | ooy [toow 10.553| Y0 [0erk] B |B 027 [B o.2c0 | 0sB2 | 0.000 | 00t

. s Law2k | 99.0°|T 0 29T 0.263
2‘: 'L( 1252 /'201 (.0o0 | ©-S33 ‘75:0 0.02% | 90.6° |B p.275|B 02So|0.50) | O0.Goy 0. oY

- o . o0ty | P.of|Toy5 |To2s0
3@&3 1.0852|1.202 {).o0c |0.8 | %o {p.00% 40.¢°1B 0,27 |Bo2sv |0.802 | O.6oe | C.o44

. o ooy | 90" Vo 270|050
6-4 [-252 {l.eer | Lo |0.S33 | 70 [ogax | %0 Bo.2zs|Borsy16.503 | 0.600 | 0o

4
g.02y | 990 |7 0978 |T 0,267
SH=3 |12 1.202 | looo 10.553 | 950" [0.02g | Go.0° [Bo. o (Bp.2cy 0,502 | 0600 | oty

0.025 | 90.0°(Tp.27¢|T 0. 262
AH - L[ 1253 | L3 topo | 08553 Y50’ | o.ock | Yoo’ [Boazr|B ozss | 0.$07 | 0,600 | 0,069

— o2y | 90.09)|T 0.228 |To 255
31 -3 |15z |hwwe | ).oo0 05353 | Ko [0025 | $0.07 Bo2zy [Bozes | 0,502 | 0600 |0.069

0.00y5| 90.0°|T 0-275\T p.262

- L _ ¥
3_[— l [352 |1 2ot | looo| 0.553| Y0 [6.024 | 920°|B 0275 |B 2.250 0-502 | 0.Gos | oy

77«:,\2&",«7
Instrument: |- [ 2400 —000 0 Instrument: ]- 6000 - 714 Inspector: ~_” PL—,
Cal Date: §-24-17 Cal Date: $-2vy-47
Due Date: -y -ty Due Date: $-2y -1y Date: ¢ — 1>
OPTiLA L CoOMRARA ron DiGirac oWS:oL/-vsrog v

SCHERR ~Tum, o 0-( " mivroy



Zion 0.5 C(T) Specimen

N \(9"7
£30 D ————
TOLERANCES j:—\ o
{UNLESS OTHERWISE SPECIFIED)
xx¢00 | 4
XXX £ 0.01
X0 % 0.005
A * 1° . —_— —
DIMENSIONS (in)
as®. -
<8
|~ 1.200
/_\ .275 (2 HOLES)
\A - - 4
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o, | 2150 Loy | 0336 | 039 | p.079 ys.o' | 0,000
07 | 1180 1,075 1 6.336 | 6313 0.07% LIS’,/ 0.010
o 11147 11073 | 036 | 08y | 0,078 | uso’ | ©.010
10 [ 2aug |07y 16396 | 5.198 | o098 | 9570 | 0,00
oLy | Loy | eowg 0-39S | p.o99 | Y507 | 0.010
12 2wl e lomy | 03395 [sese | Ysiel | 0,00
(3 13497 [ fo73 0386 | 039y [ owg0 | YSe | 0.vi0
1Y 114 [0y | 638 | 039G | o090 | 9S.v ’ | 0.010
S LW [ o 08 | 0390 | sooge | 50 | a.olo
LW 1oy o390 | 0.3 | g.ogn [ S | 0.010
11 2yl | oy | 6.8y 038 | 0.0% e g 0. 20
1Y Lvasy L eoae 1630 | 0-3885| ooy | M50 | 00
MY v 1o (o038 | 038 | 0.0y | Us0 0.0(0
20 | 1auq | ners |03 | 038G | e.0w0 | USe | 0. 01
Instrument: f= 6000 = 71l 1 Instrument:  j-pgpo ~ ; V4O Inspector: 7}7%7- oo
Cal Date: S-1y-17] Cal Date: €-1y-47
Due Date: S-1y4 —l‘z{ Due Date: S-y - ,5/ Date: i2 MAR 1%
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Zion CVN Specimen

2.165 100

1.083+.010

D -
A .3944.003
—— ‘(/‘9\7/ TOLERANCES le—— 394 1,003 —
(UNLESS OTHERWISE SPECIFIED)
0792001 XX £ 0.1
XXX = 0.01
- X XXX £ 0.005
R.010:.001 <z *1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
FA v | amy | 1073 | 0348 [0.3% | oe¥o | Ysip' | o
Jl L | LHTY 023 | 02395 | 0.39% 0. v%0 Yo" | 0.000
Fc ¢r |50 1075 | 6.395 | 9346 0.07% | YSw | oo
4
03 | 2.44% 1074 | 0.3%0 | o34y | 007y | Yso 2010
oy | 2047 |73 029G | 034 | 0078 | Y50’ | g.0m
os | Wso 1,015 | 0346 | 6.245 | o0y | Yoo | 00
0 |2.150 o35 10,346 | 0393 | p.o7y | 950" | 0.0
6'
037 |1.149 1.o7Y | 0,34 0-395 | 6.07Y% VAR v.eto
0% 1y ey [ 0380 035 | 0.07Y | ys.o' | 0.01
- , _ ¢
0% [ 2480 | j.o25 | 0.34¢ 0.395 | 0. 020 | YS.e |o-010
10 [ 144 | J.e7y | 6396 6. 395 | 6. 07% | Ys.0"|0.010
) 0
vt [ ey oL [ o248 [ 009y ] Y50 | 0.0
B e | o3 | 6398 | poo7d | wes' |o.0i
I3 WMy [Lo1y o .34 0.29 | 0.07% o' | 0.010
P LY ot {39 | 0395 | e.07 | US o' | o-tic
Instrument: |- 0p0n - 71! Instrument: i-o000 — 12%0 Inspector: 7?&‘7 yereem
Cal Date: §-14-17 Cal Date: $-1v-17
Due Date: 5’ M1 Due Date: C-1Y- 1‘6 Date: 1-Ma 1%
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Zion CVN Specimen

Q)'
A E.003
—_— ‘(/45'\7 TOLERANCES l—— 394 £ .003 ——
(UNLESS OTHERWISE SPECTFIED)
0792 .001 XX £ 0.1
XXX £ 0.01
- X.XXX £ 0.005
R.010,001 <z % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
— 950,
Fe s [ auy¥ | Joo7y [ 0330 | 085 | 007y |ewre | 0vio
e | 205 | 1095 [ e.396¢ | 0395 | 6.07% | Ys.0 | 0.010
(7 L0 [ o7 |e3% |03t | 0079 | Yo' | soio
v
Y 1 LYT [ o3 0396 | 03495 | p82¢ | Ys.e |o.0i0
19 [ LM {1673 |0296 0.2 | 0.07Y yS,0" | o010
w0 | 14T | y.013 |e390 | 6385 | 0078 | yse® |0t
WO a3 10739 0.395 | 6.07€ | Yg oY | 0.010
FE 1Yy 1073 | 0398 | 0398 | 0.079 | Yg.o© | 0.0i0
o3 (.50 | 2025 10338 | o.ats | 0.07% | Y5, | 6.0t0
0y | 14y joory | 0397 | 0.395 | 0.079 Y50 " | 000
os | 1050 | 1oas | 939G | 0395 | 0,079 | Ysel | g.e00
0 | Lay7 | peq3 | 0.3¢y [639S (.079 Yo' | 0.0
o7 | 20uy o7y | 0.3y 0335 |0.079 | 9co” |o.00
oy | 2047 {103 | 038y | 039y | 0.079 Ys.0° | 0.010
W03 | iwg frory (o388 [ oY [ ey | yse' | e
Instrument: I-00p0d - 1i Q { Instrument: [- 00600 - 12 Y0 |n$pect0|': 7.)Q\f Loy
Cal Date: -ty -11] Cal Date: S-1M-¢7
Due Date: S-1lv- H{ Due Date: C-W- [g Date: 12 mA /5/
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Zion CVN Specimen

1.083:.010

D e
A .3944.003
— ‘(/‘9\7 TOLERANCES be—— 394 £ .003 ——
079,001 (mo;.“;niwzfl :
XXX + 0.01
- XXX £ 0.005
R.010:4.,001 = % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMENID. | "2.165" | "1.083" | w"0.394" | H"0.394" | "0.079" "45.0°" | "R0.010"
FE 10 | 2.14% | 1024 | 0.394 | ©3%W | 0079 | %s5.0 0.010
o laswt ety leyts | e3dy | 0079 | Yso” | ovis
10|20y | oy | 0.38s | 0395 | 0079 | YSel |0 00
13 1LYy Loy [ 0.8 | oG | 0.079 950" | p.ore
1y | LYY [-07Y | 0.3%§ 0-31Y4 0.07) ‘—/f,o/ 0.016
]
i 11au] faery | ows [ o3y | 0.099 | Ysot | soeio
o {2043 1oy {039 | 038 | 0075 | USo | 0,00
o
17 12148 | g7y 16338 J6.344 | 0,099 | YSo | 0.0:0
lﬁ{ IYY Joory | 0.394 0.3y 0.079 Y$o° | 0,010
14 ) 1u7 Lo73 | o-3%y | 6.3YY | 0.079 Y5.0% | 0. 010
10 | 209F [ 1.o7Y ] o038 [e33Y | 0.099 9$,0° | 0.010
. ’
o Xl vy e [e395 oty | oot | Yge | o0
E6 0 (2053 (1676 0388 | 0335 | povg | Yso’ | 6.or0
03 | 1183 | 7076 [ 038 |03ty | o.07y | YSo' | o010
oo (20U oy |03y [ 030y | 0078 | S0 o, 040 —
/oo
Instrument: 1= o000 - 7161 Instrument: 1-0000 ~ 12¥0 Inspector: ? Fe—
Cal Date: -24-17 Cal Date: S-ey-i1
Due Date: S-y-1Y Due Date: $-14- 1y Date: )2 My 1Y
DI TRE M 07T iCh L ComPAR AT~
IO’IA o a e Tans A Crist2m _Tusrr..r s



Zion CVN Specimen

@
A +3944.003
TOLERANCES be—— 394 .003 ——
(MSO;H;R;VT)EIS?EGFED)
XXX £+ 0.01
XXX £ 0.005
Z £ 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" “45.0°" | "R0.010"
FG o5 | 2083 | Lop | 0394 | 6.39y | 601y | uso | 0.0i0
op | 2.15Yy 1.077 0-39‘( e-39Y 0.07Y Y50 ’ 0.610
_ v
0712483 | hoap | 6344 | 0399 | 0,079 | YS. 0 |6.0t0
0% | 2153 | 1.076 0.9y 0.3 | 0.07% | Y5,° |o.0r0
09 | 2183 | 1026 | 0314 029 | 0078 | 950" | 0000
10 153 1076 0-39Y 0.3 b.o7% | 9430 ’ 0.0(0
1] |28 | 1070 |o.33u 0.3\ [ 6.07¢ | Usu' |p.pw0
1L | 1.153 1.076 | 0.3\ 0.39 4 0.07Y% 1,/&00 0.010
I3 10 t9q [ 107y [ ondy | 03 | ooy | Yso” | oo
M 1.5 ;.075/ [REN 0.9 0.07§ ys.o' | o0.010
IS [T [ .07y | .30y 0.39v | o.07% z,,g.aO .01y
16 1 2ast | 16285 | 0344 | o34y | 0.07 Yse” |o.civ
[ &
17 | L1S0 1.07y | 039y 0.3% | 0.07x | WS |0 010
19 |28 | 076 [o. 8% | 0.3 | .07Y | wsot | o012
19 | wSy | 1075|0394 | 034y | 0.076 | Y80 |0-01s
7. R
Instrument:  J-0p00 = | Instrument: 1- 000 ~ |13 o Inspector: @é—\/ o
Cal Date: S-2y- 17 Cal Date: §-24-17
Due Date: -2y - 15’ Due Date: M- Date: 12 mAaR 15~
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- Zion CVN Specimen

| 1.083.010

«3944.003

TOLERANCES fe—— 394 4 .003——
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
XXX = 0.01
X XXX £ 0.005
~Z %1°
DIMENSIONS (in)

DETAILA

Key: W = Width, H = Height
AS MACHINED DIMENSIONS

SPECIMEN I.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"

4

F6_ 20 | IS 1.025 | 029 | 0-3tv 0.07¢ | Ysv | op1®

J, 21 | ).150 [.025 | 031 | 0394 007y | 950 0.012

FL ot | 0065 | rogr | 035 | 0385 | 0.07% | ¥s70% | 0.0/0

4

o3 | LILS 0¥ 0.355 | 0.39¢ 0.07Y Y o 0.0t

oy |2y | 1oy | 0.39 | 0385 | 007y | YUse®| 4 ow

(/-

05 | 2065 | )ooxz 0318 10306 | 0.07 | Yo" |00

06 | Tigs | ey |38 (0316 0.07¥ Ys,’ | 0.000

V4

07 12 1es | 1o¥T 10390 | 0.3 | 0.075 | Y5, 0.0/0

¢

0 | 2065 | logr |0-30¢ 1 0.39¢ | 0.07¥ | Y.y ©.0/0

09 | C.ig ).o%2 0.319( O,SQQ g.07Y '“/(,00 0.010

[/

10 210y j.052 | 0.39( 0.394 0.072% | Yo .0l

|} (i 7e 1.0%7 e.3 0.39( 0.07% <. o ‘ 0.010

4

12 |6 | jogz [ 03Y | 039¢ | 0.079 | Y50 | o.010

(3 |24 1 092 03% o306 | 007y | Ys o | s 010

e

NERUVERSN loyr 19390 | 0.3% |o.ory | Yso g.010

Instrument: [-6000 ~ 71 | Instrument: [~0000 - 12 50 Inspector: %%"-11“"1

Cal Date: §-2v-¢7 Cal Date: §-2y~-1}

Due Date: S-a2M-1Y Due Date: §-2v- (¥ Date: 12 mM3.2 )55
Ditia 2z mie OPTICAL CompARATEI

A-1r"" enitiacawn QeMs22 - T e .o s



Zion CVN Specimen

2165*9%0
t 1.083+.010
| =
+.003
A
—_— ‘(/‘9\7 TOLERANCES —— 3944.003—
(UNLESS OTHERWISE SPECIFIED)
079,001 XX £0.1
XXX £ 0.01
- X.XXX + 0.005
R.010£.001 zZ *1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "2.165" "1.083" | wW"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
FL ig|ogy | 1o¥R | 0316 | 039 | 0078 | 950 | 000
’
G |2.1685 | 1082 034 | 0.29 0.07Y Y o | 0.0/
17 | 2060 | toyz 039 | 0.3% | 007y | 46’ | psie
\§ 12065 | Joos2 o306 | 0304 | 00 | 950 |2.0/0
18 | 2065 | 1082 | 0,386 | 0304 | 0075 | Y5’ | woso
W 2468 | Jeost L0300 | 0.39¢ | 6,090 | Yso'| oo
J,ll 2.168 l.081 | 039 |03 0.075 Yseg |o.012
6
FI{L, ot |2y 1.047 03% | 0.3% | v.679 950 | 0.019
|
03 |2.40(5 logy | 0390 |o.310 027 YUso’ | v.010
7
0Y {2165 | fog7 |63 |0-3% | 00720 |4y Doty
o5 [ 216y |jog7 |2.3% | 6.3 | 0.97% |, ’ | 0.010
'
0¢ | 216y |y 040 | 039 10.3Y | 0.079 | wee 0. 010
07 | 216y | l.0% o0- 3¢ 0396 | 0.077 ‘/f./ Y XAV
0% by I,Ub’l 0396 (‘)396 0,079 ”/(ﬂl Y/
g 0% | 2y | 1042 o34 o310 | o0.07% | s, | 0010
Instrument: 1-0000- 71| Instrument:  J-0ppp - i 0 Inspector: 27 G o Cezon
Cal Date: C-1y. 1 Cal Date: S-1Y4-13
Due Date: C- 1y -ty Due Date: $S7-ly- (ﬁ( Date: /2 mH,2 /Z
DiGrAL Mt OPTicaL COMPARaTd

P - ROLIEIN o Turmn . .



Zion CVN Specimen

2.165+:900
} 1.0834.010
O ]
.3944.003
A
—-— ‘(/_‘?\7[ TOLERANCES j—— 394 £ .003 ——
(UNLESS OTHERWISE SPECIFIED)
0791001 XX £+ 0.1 y
X.XX £ 0.01 L Rulrnd
. X0 £ 0.005 PN HAS W'p‘\ 1By
R.010:.001 =Z+1° Sampnl i
DIMENSIONS (in) Acoss  RoTTon™ P
DETAILA PRAVOICVLAR TP NVoTeH.
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" W "0.394" | H"0.394" "0.079" "45.0°" "R0O.010"

9
FK_10 | 2.4 | 1.0%7 039G | 0:396 0-07% | 45 0014

Lo 087 o396 | 0.3 | 6078 | #Sv 0.01p

12 1 2008 | ).px7 | 0.239 | 2-39C | 0.07% | Yo 0,01

v

I3 12065 | s0x2 103¢¢ | 0390 | 0079 | v | pooio

. 4
1y vy | 1,082 | 0.39¢ 0.3% | 0.07% | 93¢ 0.0y

1§ 2.y l.0%) 9.-3%¢ 6.39% |0.079 | YSy 0.0l

¢

X
) 2.6 | 1oy | 0 3% 0.39¢ | ©.079 | Y3y o-019

L4

137 .16y | 1.o%2 | 0.3% 03% | 0.079 | “4S5o 0.91p

1Y L2y .08 [23% | 039 | 0079 | ¥S0" | o.vi0

'9 2"6‘\' 0§ 0.390 0.39¢ 0'079 l/STy : o.01C

R0 | Ly | toxe lo3w | o390 | 0979 | w5, | a0p

\l/ll 2165 [ 1oy | 0.39% 03% | 0077 | Ysy' | aviC

v

Fm o2 1206c [ 1oy | 039 | 039 | 0.078 | Yso .0}

03 [ 2768 | Jost 0239 | 0.3% |o0.09¢ | 40 | 2.000

&

v o4 J2es [loyr 039 | 0346 | 0,09y | %o’ 0,00

Instrument: j-0000 - 7161 Instrument:  ; ~ opa -2 %0 Inspector: _— s e

Cal Date: S-2y-,7 Cal Date: §-y-1/7

Due Date: $S-ey-1y Due Date: S-2y -1 Date: 12 M2 1S
Dibitpne it OPTILAL  CompARATHA_ '

~m s T Cr4r ~a -



Zion CVN Specimen

D -
A +3944.003
‘(/49\7 TOLERANCES f—— 394+ 003 ——or
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
x);gg:g:g;s poit |- SPLeimens RLIECTES
R.0104.001 x1° ove To wior M
DETAIL A DIMEfSIOI{JS (in) B¢t CvT THiV
Key: W = Width, H = Height e 75 setvsoons
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" | wW"0.394"| H"0.394" | "0.079" "45.0°" | "R0.010"
[
FMLos | 2es | Lo | 63% o.3% (2078 | 480 | o000
poft 7] 0G [ 2.1 | 1ex? | 034, 0-97% | Y5y 0.01p
07 ey | Loyr | 039 | 23% |e07¢ | 4w’ | 0.0
I4
0K 1200 | logy | 039 [ 039 | 2078 | Ysy | o0.0ip
/
08 [ 2065 {1082 | 03% | 03% | 007g | Y5iv | gow
/!
10 | 2165 | ). 0% 0.39¢, 2394 .07 | Ysg 2.010
b ey (050 | 2.3 03% | povw | 9507 | 0.0p
(2 2y | Loy | 03% 2.3, | s.o7y | bsw | b.oj0
v
IR 1 ey | 1ok [23% 0390 | orzy | Y50 0.01p
1Y | 6S | ok |03 | -39 0.07% | Ys, 0.010
IS 2165 | 1. 0%1 0.4 0.3% o078 | Yo ‘ 0.010
16 2.06s | Joye |o0.3% | o-3% 007y | Y5, 006
\T | 206y | Jooyy | 239G | 0396 | sozx | 4Se” 0,010
1€ | 2065 | royy | 03% [ 0390 | %9% | Yy | ggi0
W iG] 2y ). 081 03% (0.3 | p.075] 40’ 0010
Instrument: 1-000C - 716 | Instrument:  j- 0020 = [2% Inspector: P R Ve
Cal Date: §-24-17 Cal Date: §- 17
Due Date: §-4=- 1y Due Date: C-Lv-1Y Date: 1 2mAal) g
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™YY T i Th N e,
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Zion CVN Specimen

@
A .3944.003
‘(/‘5-\7/ TOLERANCES f——— 3944003 ——of
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
XXX = 0.01
X.XXX + 0.005
R.O10:,001 = % 1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. “2.165" "1.083" | wW"0.394" | H"0.394" | "0.079" "45.0°" "R0.010"
v
En 20 | 2us | loyy | 039 | 039 |0.07€ | Yso | booe
14
y 2L Lipy [ 108 | 0300 | 03 | 2078 | MSo | e.ow
4
F o 28 | 1o |1 6.3% |03 |ox | 45y | 0000
o3 | 205 | 1o¥r | 033 |93 |oozy | use |p.010
17
oY |1y oS | 0.3V, |08 [o007% | uSo | s.010
6
0 |2ty | )08 | 0390 |0y | o007k | sy 0.010
I RNTAY 080 | 033 | 0.3 o078 | Yse 0.010
o7 |2aLy | 1.0} 0.3, 030 | 0-07% Yso " 0.010
oy | 2.6y | 1o¥2 | 03% | @3l | 007k | use” | 6010
- . L
09 240§ [.097 0.39 0-”5 0.07% (/5.0 0. 010
10 206 | log 2.3 0. | 007y ‘/JTo’ 0,010
!
[ 206y | 0% 0.3 03 | o0.07% é/\S,o 0,0
L L0681 - 39, 03l | 0078 </50° 0.010
- -
(3 vty | Loy | 039 | o3 | 0oy | WS | 9,010
7Y | TS | oel | o300 | 039 | o07¢ | US| 4and
Instrument: i-0000 ~ 21( ¢ Instrument: [-oC ~ (%0 Inspector: >, = T ke
~
Cal Date: S - 247 Cal Date: $-2Y-~)7
Due Date: < MK Due Date: §-LY-15 Date: 2 mA 175
D\O'TnL i C opT.CAL Com/J/‘HLJ?TO’\_,

N—r'" . - - . Criden@ _ =...on 14



- Zion CVN Specimen

1.083+.010

@
A «394£.003
N gy / TOLERANCES f— 3942.003—f
0791 .001 (m";‘:‘fﬁl )
X0 £ 0,01
- XXX £ 0.005
R.010.001 ~Z *x1°
DIMENSIONS (in)
DETAILA
Key: W = Width, H = Height
AS MACHINED DIMENSIONS
SPECIMEN I.D. "2.165" "1.083" | W"0.394" | H"0.394" | "0.079" “45.0°" | "R0O.010"
Fo iS 12065 11062 | 639 | 0395 | 007K | #e | 0010
f
I, |2.16¢ oy | 031 lo3if | ooy | 9o | 200
7 12.46¢ 1.0 03 |02l | vozK | Ny 0.010
1§ Jo1s | royy 030 |93 | 0o7g | 960 | 0010
¢
19 ooy | tosa o3y, o396 | vozy | 480 | 0010
20 | 208 | k) | 0390 | 039S | 0.7y | USw 4.0 0
\& 20 | LIS | o) | oRYy 030 | o.07¢ 48" | Ooig
FQ oy |2y | 1os7 | ome | 03% | o007y | 4’ | 0.0/
03 |20 |igyy o3 | 03% [607) | ey’ | 00le
0y | 2 | Fey? 0.3% 0.3% |o.079 Yy’ 0.010
05 [ 205 | resy |o3% 03% |o.07} Us " | 20
0G| 206 1109 103% 103% 0079 | %4’ | swie
. ¢
07 | e |1ovg [03% o3 ooz | Yo | oy
0¥ | 2165 l. 7% 0-3%¢ oM ¢ 0.079 i/g/ 0.010
NC 09 | 26y | 10wz | o-3% 0,330 0.07% | st | oo
- 7._5/2—00,«;
Instrument: j-opc0 < 710 ] Instrument: 1-00ct - 12 %0 Inspector: ;( }a\
Cal Date: -2 Y~y? Cal Date: -LY-17
Due Date: .2y~ /3/ Due Date: C-2y- 1Y Date: 12 M2 ) 5~
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Zion CVN Specimen

b 1.0834.010

V/Ww TOLERANCES o 394 .003——
(UNLESS OTHERWISE SPECIFIED)
0732 .00 XX £ 0.1

XXX = 0.01

- X.XXX % 0.005

R.010:.001 =z *1°
DIMENSIONS (in)

DETAIL A

Key: W = Width, H = Height

AS MACHINED DIMENSIONS

SPECIMEN I.D. "2.165" "1.083" | W"0.394" [ H"0.394" | "0.079" "45.0°" “R0.010"

4

FQ 10| 2165 | 1.0%7 038 | 03N | 6099 | ysio 0.0l0

4

D 2aes [ o8 | 6 | o | 007 | bso | by

1 Lby L.0%) 0349 | 0.3Y 0.07% ‘/J“oa i

v

Ly | oyt | o, | 63 | ,eme | Yo | pos

I 2abs | oy | o3t | 0l | co7t | YU | 2.0

Vg
1§ 1 68 o8 | o3, | 04, | w07 | 4Zw | so0s

b
| 21bs | 082 024 .30 | 5079 Y50 | owio

(7] 2168 | Loga | 03 | 039, |o07f | 450 | 0010
0
W | L6 frogg | 3 | 03l | 0079 | %0 o000

19 [ 2abs [ 1797 0.3, 040 | wo7] L/falp 2. 010

[/
20 | Ly . 0Y 7 o4, 0.3 0-079 1/5._” ’.¢10
vl ens o2 | o3l | oneg | o.079 Yy | ool

—

— T R,
Instrument: |-oeoe - 710 1 Instrument: [~Co00—12Y0 Inspector: ; = :
Cal Date: Cav-rg Cal Date: $-2Y - (7
Due Date: <M 1Y DueDate: § -2 -/§ Date: 12 MR &~

DiGrrgL maC PTICAL Lo pPARA

Lrr s rbtrn) . Thisee L



Zion SS3 Specimen

&

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX £ 0.01
X.XXX £ 0.005
zZ *1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
0-16 .14
FAOY - 11 | 0.9 0. 145 0-34% 0.4y 010, 0.1 0.0y | 2-dj0
o. 1, ol
(x| 0.9 oty | oays | 0.24% b 0 10 0.006 | o 030
0~,(n 0/0
3 0‘]9 0 .15 0 -3yg 0.29¢ 0.1y p. 16 0 IS¢ | w030
) 2.10 0.0
14 0.44 0.4y | 034§ | 224 5.1 0 5058 | 24510
o b 2.1¢
1§ [ 0-9q 0.1t | 0.34g | 04 p.1G 0.1k 2.08K |e.eox
5.1 s
§" 0-49 0.3 034 0.24¢ 0.1( 0. 16 | g.05%8 | 2.030
o.1¢ o
7 | 0.4 0.5 oayy | 0248 ol 216 0.05% | 9030
2l 016
’(7{ 0-9¢ 019 0.3Y4¢ 2. 24¢ o 1b o. 1/, 00§ 0. 93

T‘C_-L'OJ—'L)
Instrument: Jetrents- 216/ Instrument: /0000 - 1280 Inspector: 79&—
Cal Date: -y -1 Cal Date: §=24-17
Due Date: =Ly - 1% Due Date: J=2q¢ -1 g7 Date: FAR 1S5
o-¢" M 7A L P OPTILA L OMRad iy

/\"ITVTa\/ﬂ gC#L/l,l ~Tuvmity



Zion SS3 Specimen

30

s e
0583 001 /(-
J RI6X4

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX % 0.1
X.XX % 0.01
X.XXX # 0.005
= +1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
0. 1y 2./¢
FAL -~ 21 ). 0g 6195 0.357) 0 3oo 410 016 boto | @oio
0.1} 014
2 | )00 0.14S 0,350 6 -200 0.1 016 0060 0.93¢
.16 2. 1o
22 | Lo 0.145 6.2, 0 ¥o 016 0.6 6040 2. p30
s 1 o.lb
Y J.00 0,19¢ 6.35y 9.30p .|k o.1b 0- 00y @.030
016 .14
WS | .00 0.195 0,35y 0. 200 0. 16 0./t 6. o.03C
0.10b o .\b
1‘( |.00 0.{95‘ 0.35 a.300 o6 YA/ 6.04L0 0-03¢
g 9.1%
14, [.90 0.4S 035, 7. Zog p . Lb 0. 1¢ 0.00L0 | 0.030
o.]€ 0.16
% .00 0.19¢ 0-3§0 0- Yoy 0.1t .16 D04y | 003,

/- s

Instrument: [-v000- 7101 Instrument: | _ 450, , L4V Inspector: 77&7

Cal Date: S y-17 Cal Date: —ly-17

Due Date: Sy -y Due Date: Y -1E Date: g A>r /5/
o-4 "odigrat Ml OPTICAL  CompPril ritil

m’TUTﬂ\lo ScHeL — rvm,cy



Zion SS3 Specimen

35C

0s0:+ 001 /(-_ \
l RI16X 4 -
\ L—'I—G}O
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
xﬁ,’::gj;, AOTE |~ Sermnin  THICIVESS cvi
X0 & 0.005 AT ARGl RAtseilll
=%1° v WAV TH!
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN L.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
- 16 .14
Fegl - (1 /40 d. |4 0.350 0-300 0.1 2. 16 2-¢5% | p.036
e.1¢ c. b
A 9. 145 0-3S 0-300 0. 16 016 0.4y 0030
0.6 o.10
K (.00 0.148 0-350 ¢.30¢ 0.1 ol p.0SY 0,010
2-1( .1y _
]Lf /. 90 v.1%¢§ o 350 0.30p 0.16 o. /6 0.08§ 0.636
' 0.1¢ 0.16
[§ /. o0 g.19% d.355 0-30p PRT 0. b 705 030
. o b yal
1, /.00 0.14§ 0-380 0300 0.( G 2. 16 0.05% 0.020
- 14 o.16
(1 /. %0 d.1%§ 0.-350 o-300 ot o 16 J-06k | 0.030
a.1G 2-1G )
(4 | roo 0.44% 0.350 0.300 0-16 o-1G g.05& =
a— o™
Instrument: 1-0000- 7141 Instrument: £ o000 -[Z-%0 Inspector: 2 e e
Cal Date: sy -7 Cal Date: £-24-17 '
Due Date: C-2v-1§ Due Date: MY Date: 12 AP Y
0"(( N D16riAL ,mar e oRTILAL CompARATOR
SUHCRTL ~ Tum. e g

m,rurd\/a



Zion SS3 Specimen

A - H—'

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX % 0.01
X.XXX £ 0.005
Z1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN L.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL "0.060" | TH "0.030"
0-[b 0.16
FCAL -V | oo 018 | 0.35v 0-300 0.16 214 s.oy | 6.070
9.1( o/
1L | oo 0.1t 93¢0 6-300 A 0. lp 005 | 0.0%20
0.1 0. 16
13 [.00 d.1%5 0.3150 0.300 2. 10 8.6 008\ 0.03C
A 0./6
M | 100 0.1%¢ 0-35p 0. Sog 0.1 0./ 0.0Sk | 0.0%0
0.6 2.1
W | 1o 0.9y | ¢3¢ 9. 300 0.1¢ o1 | oosg | 993
o.1p 0./
W | o 014 | 0.3% 0.300 2:16 016 205 | o020
9.4, .16
7“7 l. 9% 0.1%§ 9-38p 9-300 0.1k 2.10 7.08% 2.03p
2. 10 s. 1
'L\/ l.0o 0. 14 03¢y 0-300 0.1 lr g.1¢ s’ 0.030
Instrument: |- oooc - 711 Instrument: |- Cocp - 1250 Inspector: 7 74—; creem
Cal Date: §-24-17 Cal Date: -24y-17
Due Date: §-21-1y Due Date: 2y -1y Date: (LARIE
0—¢ " DAL ~ e OPTICAL  CorPAR AT

/"Iq/'l/q‘ol\/ 7] Schete - T evppm,ed



Zion SS3 Specimen

350 a0 o

1 | T
= " ~

=

Ri2ls]
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX  0.01
X.XXX £ 0,005
Z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
_ ol 0. 16
FEolL-U | 1oo |09 (0350 | 0300 [0.48 946 | seck | 2,030
2l 0:lé
(| 1.0 9. /95 | 2.3¢cp 9. 30> o.lG 0./6 005K | 0.03p
¢.le o.l6
13 /.00 .19 6.350 0. 30c 4.1 . L g, 05 0.030
0:(6 o-/y
Y | /.00 014 | 03 | 2% | 40 ol | 0.4k | 2930
0.0 o. 16
15 /.00 2,195 03¢ o-30¢C o.0( oG s 4. 030
0'/6 0r /b
(G /. 9 0.9 | o350 | 23w 0.16 0. 15 1.0§¢ | o.030
0.l4 704
/7 [.0g 0.1y | o-350 7 oo P 6. l6 .05k 2259
2.1p 0.0
| ree o | 2350 | vsay [Top 1T 046 | vvge | 0030
ALY s
Instrument: /- ooco ~ Tl Instrument: [-oCoc ~ j2 57 Inspector: 7 = B
Cal Date: Sy~ Cal Date: $-LY-17
Due Date: §=29-1¢ Due Date: Y-y Date: /LA (G
7-¢ " Ot A0 C. OPTIeF . Con P ARATEN_

laaxd /’V}_o7a gC/oLCﬂ_CL = Twr ica



Zion SS3 Specimen

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
XXX % 0.01
XXX £ 0.005
—Z*1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
g6 0./%
-
FE CC-U| 4 oIS 2350 | 4.300 0.1 °. 15 2.05¢ | 5030
0./ .16
Wl (.00 0.7 | ».350 0.300 0.(( AT 0.0c8 2.030
o1& o.14
w’| (.00 0.8 | 0.3 0300 2. 10 0./ 20k | 0030
_ 2./6 0./ b
Y [-00 2.1%5 0-350 0 .Sov 0.1 0.14 2.08% | 0.0d0
_ g. b 0. lb _
Wl /o, 019 035y | o300 o N 9.05% | 0.03
0.0 2-1¢
W | ro 219 | 2350 | 0.300 | 4.4 2.1¢ 2.05¢ | 2.23%
o.lb o./b
L] [.0; VA 03U &.300 oG o.lf 8.o§¢ | 0-030
2.0 o.l0
1Y /.00 8.18§ 2.3§0 9. 300 210 10 0.08SE | 0030
- 7o ol
Instrument: /~ooc0 - T | Instrument: /-evce -/ Z)’d Inspector: .; Tl
Cal Date: S=2y—77 Cal Date: §~2YY-,7
Due Date: $-211y” Due Date: -2y - 15" Date: 122275
06 " 916 rre mic OPTIeA L Conyph2 HioR_

MTeFe o SeHLRR = Tesriice



Zion SS3 Specimen

350 300

M_l—;l i

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX % 0.01
X.XXX + 0.005
Z=%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN [.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
o./f o. [y
Feol - 11 | 140 0.85 | 0350 | 0300 | oug .1g 0.05% | 0036
o-lp o-lf
I (.00 0.19¢ 0,357 0.%00 0.6 A 0.0(K &.03p
.16 o1l
3 /.00 6.143 £.357 9 300 ol o-(¢ 2. 05§ 0.739
' 0.1 0. 16
Y [.og .19 | 0.3¢p o-30¢ 9.0¢ o (6 0.0y 0036
0.6 o. 16
IS |/ 70 0195 0.200 | o0-36, o.1(, 0.l6 0.0¢y | o0-030
0.1¢ o. (b
b /.06 0.1%5 | 235 o300 0. 16 o.1¢ 6.05¥ | 0.030
o. b 0./t
(7 [ op o.184 0-350 o. 300 o6 010 bosy o. 020
0. LG 0-1¢
IE{ [-o¢ 2.9 | 035 030 010 0.1y 065§ | ©.020
7. o
Instrument: 10000 ~ 216 1 Instrument: [ ~Coco - (50 Inspector: 7 e
Cal Date: g - ~7 Cal Date: Y7 -
Due Date: Sy -1y Due Date: §-2Y-14 Date: L A2 1Y
-0 D16 L IC OPTICAL  CormpAaATor

MITUTON SeHS LU = Termce



Zion SS3 Specimen

______________ ___T

TOLERANCES
(UNLESS OTHERWISE SPECIFIED) T | - spgeimsn  AegeceTed
XX £0.1 Dve To Bt vG A vpCE
XXX  0.01 DuRinG  rm ACH WV i G
XXX # 0.005
= £ 1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
_ o /¢ .14
FelT - 21 | oo 0.195 0-350 o-30p 0.1 PAEA 0.05Y 7.¢30
o./( o.!f
12| .00 . 18y 0.3§0 0.36p 0.6 0./l 0.08°§ 0.030
6.16 0.6
17 | .00 0.195 2.350 as 0.1 A 0.05¢ 0.936
a.lb 2.16
Y /.00 o198 2.3 0.300 0.1 o.l¢ 0.05Y m.030
2. 16 0./C
W J.00 0.14% 0-25p 0.300 0.1 2. 1€ p.o5g | o020
X 0.16 L AIA
e | /.00 0. 143 0.350 0.300 2.1( o.16 0.05¢ | 9.030
v ' e b
11| /.00 0.9 | 0.360 0. 300 o ll, Y 0.056 | o, 03¢
\
ly N'{b / / / / //

Instrument: l-0000- 2106 | Instrument: _ 1-ocgo ~ 1&g Inspector: 7'? T T
Cal Date: -2y -17 Cal Date: C- 24-17
Due Date: c-24y-1Y Due Date: F~euly Date: 11 PR

o-¢ "mé:rm. mC IPTICAL compndn vOI

. T .
M TUTOE SceHERAL - Te muic o



Zion SS3 Specimen

350-

0964 .001

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX £ 0.01
X.XXX 0,005
= *1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL "0.060" | TH "0.030"
2.1 o.1b
FIOL- 11| 1eo g 145 03¢0 4.300 0. 1(, 0.16 d.oSy | 4.230
610 01
(L] (.94 0.1%” | 0.350 0.%00 016 0.14 4.05¢ 0-010
0. 1 0.6
13 [ roo 019" |4.3¢0 03¢0 0. 10 0.t | 0.0c8 | 0.9%
' ol o016
“'/ [.¢cp 0.3 0350 2-300 o6 2. /¢ 0.0k 0-930
o lo 0./t
NNy 0-145 | 0.350 0.300 016 0./6 0.0y | 0030
0./ 2. ]¢
1" [.00 2145 038w 2300 0.1k A 0058 | 0.0%
2.1 0.14
n /00 0.145 0.35¢ 2.-30¢ g.1¢ 0./¢ 005 g-02¢
v o6
’%/ /-9 0.19¢ @350 0-3o0 0.1 0.1 0.05% 4030
7. et
Instrument: 1~o000- U | Instrument: [- %000, ~| 40 Inspector: 7 Te—
Cal Date: -1 -17 Cal Date: S-ty-)7 '
Due Date: S-2y -1y Due Date: c-1v- 1% Date: 1 2APR

o-6" Dn&:fﬁt\ M

MITUI'O\{D/

CPTILAL  comdARRTON—

SCHT.'ZCL - Tu/\.,(,ﬂ




Zion SS3 Specimen

g

.098T 001 /(' \
Lo
TOLERANCES
{UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX £ 0.01
X300 % 0.005
= %1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL"0.060" | TH "0.030"
0. (( o.16
FILU-U| too o 19§ 0.3650 | e300 g.1¢ o./b 0058 | O.¢3c
z. 10 0. 1§
| los | 6.495 | 0350 030 | p.l¢ 0.6 ooy | 00230
0./6 e 16
L3 | .90 0.%¢ | o350 9.360 0.(6 e./6 0. 058 | 0.020
.16 o. (6
M [.Cc o 1%y | o35 0.30y 0.0 o.[b yyivd 7950
B _ .00 O {k
25 {.00 o193 7.3¢0 0.300 o b o1/ 00§ | 0050
26 . {4
L, /. 0e 0./95- 0.3¢0 o .30p 0. (6 2.(& 2.05§ 2230
o.(¢, o./¢
[ (.00 0195 | 235 0300 o./b 0. 16 oork 0.0%
o. lé 01 /é
1% [.vo o0 1fy | o350 e - 300 o, ol ﬂ.ﬂff o020
— ’/:ol')-o’o's_,
Instrument: [ ~CopeT! € | Instrument: /-0 - /20 Inspector: 7///7
Cal Date: SHT Cal Date: §24-17
Due Date: 2 -/% Due Date: (—-2y-/% Date: 1eAe Yy

(9"6 /rMn_l/r‘g v o
Dibr7A L ra .

2P T1CA O Com pot e X
SCH’C’?‘L - Tem il




Zion SS3 Specimen

1.000

N1 LS T
-
MT.OOI /g’ \

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £0.1
X.XX % 0.01
X0 + 0.005
Z1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL "0.060" | TH "0.030"
g-/6 .16
Lol - 1! .00 0,175 0.350 0.300 A 0- 10 0.05¢ 0070
o1 o016 )
1T | Loy 2.9 0.350 0.300 o 14 0. 1¢ 0.05% | 0.030
v.lh 2.4
1y (.00 0., 03850 0.300 0.1 0.16 0. 05 g.030
' 0.0 0-1(, :
Y /. 0o 0.14% d4.35¢ 0.306 0.1( 01 v.657 2.030
0.l o-b
1Y /.00 0.195 0380 2. 300 0./ 0. /( .05y 2.03p
0.1, 0./
G |7 00 214§ 0-350 0.300 0. 16 e Jb o.05y | 0.03
0./ 0.1k
17 | 100 o115 | ozgr | 0.30p 0.1(, 01y | 005k | 0030
‘ ol c.ll
(4 [.00 0.195 0-350 0.300 9.1 0.6 9.05% 0.020
T dM
Instrument: [-6oag- Tl Instrument: [-0000 ~ 12Y0 Inspector: 7} “ <
Cal Date: W7 Cal Date: -2y -17
Due Date: - y-1ly Due Date: C-ly-1y Date: arely”
0-(" yigiaL miC OPTICAL CompanATes]

ruTuYroN o Seher AL — Tvemicl



Zion SS3 Specimen

TE0
450

030
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX £ 0.01
XXX + 0.005
Z*1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
o- 16 0.6
FIOL - iy 0.1 0.3sp 0. 300 0.1¢ o1l 6.6S¢Y | 0-230
0./l o016
W | J.ep 0.18¢ 0.350 0. o 0.//, 0. /6 0.05% | 0.034
0.1 7.6
V| Jo¢ 0.145 0-38) 0.300 0.1 0.16 oovsy | 0.030
: 0.10 d- b
Y [.00 0./8§ 0-350 0.300 0.7k 0.1¢ 0.05% | ¢.230
0./ 014
W | /.00 0. 0. 380 o.%00 e/l 0.14 0. 05 c.030
0.1b 0./6 _
W | /.00 o198 | 0.3¢0 0-340 016 0.1k 0.08§ | o0.030
0./G 2.1b
B ) 0.0 ./
| /.00 0.4 0,350 0.300 0./( o1 0.0 0.030
7, colow™
Instrument: 1~ 8000~ 110] Instrument:  1- op0p. 1290 Inspector: - —
Cal Date: c-1y-17 Cal Date: Y- -
Due Date: C-y- 1§ Due Date: -1y -1y Date: (AP Y

MITuToNO

i
0-G QgL it

opPTieal ¢'—0l‘1’ﬁz‘770‘fh

SeHA L ~ Tome €0




Zion SS3 Specimen

0

1.000

ot

\ p——— 150 ——=

| |
. % !

+
B

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
X.XX + 0.01
XXX + 0.005
—Z=%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
6.1 (s o. 1y
Fmo| - I loo - 0./5 2380 -3y 0.1 0.4 6.05% | o260
9.1y o-1¢
'L | /.o0 0.4~ 0-350 0.3c¢ 0.1p 0.lb .05 g.030
4.(U 0.6
13 /.00 0% 0.35v 8-30p o1l 0.1 0.0 ®I%0
0.l 216
o oe 9.8 035y 9.3y 2.1G 0./6 0.0s¢ | 0.930
c.lly o.16
)¢ /.00 7, (85" -3¢, 2. 30p 2.6 0./ 2.0¢c% O.0%0
o 10 @ )G |
W | /.o o | 038y 0. 3o 0.1 016 | op58 | 9030
-1 2./6
17 |7 00 0,145 2.3 | 0.300 0.1G /b gocg | 0.930
0. /p .16
ad /.0y 0.4~ 035 2.3 a1 o. 1, 0. 058 | po3o
Instrument: 1-oo00 — ) Instrument: |- OO~ 1280 Inspector: ;17%7'_‘_"””'
Cal Date: $S)Y-17 Cal Date: $-1Y- 17
Due Date: s-24-y Due Date: T2y-1% Date: G 422 15"
O-("" DAt miC OPTIAL  ComydAA LT,

MiTvToNo

SHEAR — Tewnn ¢ g,



Zion SS3 Specimen

1.000~

1D

150 200 !

=1

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
XXX + 0.01
XXX + 0.005
=%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
0.1 ol
Fmit- 2\ | Jeo 6. 195 0.350 0.300 0.1¢ Pt 0054 2.030
o.1p o. .16
2 | /oo 04845 0-3%0 0. 300 0.l 0.6 0.054 2.030
o.le . (b
2| Lo .14 0350 0-30p 0.10 0.16 0.5 | o0.030
2.0 0.6
1Y /.00 0.5 0-350 0-30y 0.10 0. 16 0.05¢ 2.030
o1 0.ty
19 l.og 0.1 0.3¢0 2.30p 0.1l o-lp 0.0k 0.030
216 b.1¢
u/ [-00 O 0350 0-300 o 1l o 1l 0-a5% & 030
0.16 0.t
17 | 100 014 | o035y o300 0.1 0. 16 ook | 2030
2.0 0-10
FZ% |.do 0.145 03¢0 @. 300 0.0 6 0.1k g.085Y .03
Instrument: 1= o000 — 71 | Instrument:  j-sd0c - ) 240 Inspector: 7)&7 T ererT
Cal Date: C-2Yy-17 Cal Date: -ly- 19
Due Date: S-iy-1§ Due Date: §-1y- 'y Date: 2 AP ) 5
0-( ”m,:'uro"/a ORTICAL comppritron_

DAL moc JCHLLR = Tum ey,



Zion SS3 Specimen

350

30
LT — e —_——_—_ e ———_ e —— ——— 1. 195
0% .001 /(_ \
R16X 4 =
H—.PJO
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX 0.1
X.XX £ 0.01
X0 £ 0.005
—Z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL "0.060" | TH "0.030"
_ 6./ V4
FO O] -1t oG 0.195 0.350 0.300 0./( o/l g05E | 45 930
2./ oL
I | loo 0.138 0.350 0,300 ¢. b 0.16 0-05% | ¢.030
0.6 2. /b
13 .90 0.143% 0.350 0-300 9.1 0.6 0.65k ©.830
0./6 .16
[\ .00 0. 145 0.35v 0.30¢ 0.16 0.16 005k | 0.030
_ 2k 0./b
Y /.00 0.14S8 0.357 0.30, 0.1, 0.]0 005 0.020
2.1 2./
1y .oy 0. 148 0.350 0-3cp 0.14 ©./6 0-0§5& 0.03
0.6 14
17 | 1oy 0145 | 035 0.%0y 0.16 0. 16 0.05% | 8.p20
~ 2./¢ o 1b
I‘/ .0y 0.1%$ 0.350 0-300 0.l 0. /& 2958 | o.030
T ertowi—
Instrument: A=ppoe- 71| Instrument: | -0000 - 1340 Inspector: 7 —
Cal Date: S--17 Cal Date: J-ey-17
Due Date: ly -1k Due Date: cy-lY Date: VAP 1&

’
0"6 r, TvTe \/d

D.é,-;,ql, —~tC

SCHLK&" Tur~« (O

BTICQ L compdULdied




Zion SS3 Specimen

1.000-
350 300 i
N '/ T
Ttl---—— - - —— —_— e, ——— —_—_—— —— ——A? 195
0% 001 /(F \
1 /" Risx4 L
\ I-l—.mo
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX £ 0.1
XXX £ 0.01
X.XXX % 0.005
= £ 1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "RO.16" GL "0.060" | TH "0.030"
g./4 8. /b
FOll- ) [.00 6148 | 4350 | o300 0.1 0 16 6-05% | 0-0%
0.1 9.14
11 oy 0-’(}5_ 0.35p ?. %0 0.1 0.0 J-95§ 6,030
0.10 b.1p
B | ).dp 0.14¢ 0350 2. 30y 0.1l 0.1 0. 15§ 0.0730
, 0.10 0.16
NIRRT 0.795 | 0360 0. 300 216 alb 0. 05% 0.030
0.1( 0. (0
S | Lgg 0./45 | 035 0. 300 0.14 0.1} 0.95y | 0,036
0./6 2. 14
W, | /.00 0-15¢C | 0.-35p | 6.300 0.1 7 098¢ | 0.0y
0,10 o 16
X1 | /.00 0.1 | 0350 0.200 D.1(, 0.1y 0.55K | 0-03p
A 0.1}
W] Lo 0.185 | 9-350 | 0.300 01§ P 0.05& | 0-0%0
Instrument: 1-0000- “71( ] Instrument: |- 0000 - 125 Inspector: 774—7 7
Cal Date: C-1Yy-17 Cal Date: S-24-17
Due Date: -y - 1y Due Date: —-2y-1% Date: GA2R 1Y

May ura\[ o

0_(01- Dik.TaL rMmi

scHCvZ.tl‘Tl/MlC&

OPTICAL CormP AN 4 o




Zion SS3 Specimen

8

TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX +0.1
XXX & 0.01
X XXX + 0,005
—Z%1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. “1.00" "0.195" "0.350" "0.300" "R0O.16" GL"0.060" | TH "0.030"
J-44 J./0
oo - l.0c 0. 1% | 035y | 0.%0 6.1% 0.1 6.05¢ | 0.9%
0./¢ 0.16
12 /.og g-19% 0.35) 0 -3o¢ 0.16 6. 1( 0.05K 4. 030
VR P PRA
1 (.00 0.4y | 6.35p 0-30p 0.1l 0.6 0 o5y 0.0
' o o 16
14 Joog, | 018y | 03¢H | o030y 0t | .14 Oorg | 205
_ o.lb .10
S [oo | 9195 | 03§00 | 220, 0.16 0.1¢ s.05¢ | 0030
a1l o€
16 Joog |08 | 0350 | 020 | 0.10 0. /6 0-05% | 0.630
0-'¢ g.16
I ) 0.19y | 0350 0-30¢ | p.1¢( 0.1 0. 0% | 0.010
0.16 0.1k
Y ], 00 0 133 | 0350 | 0.3 o 16 0.1¢ 00 | 0 g3
AT P
Instrument: 1-0906- 710 | Instrument:  ,_0pg¢ -1 Y0 Inspector: ?‘_‘&‘7
Cal Date: S=ly-17 Cal Date: - M- '
Due Date: J-ly-15 Due Date: -~ U Date: A 1§

6-( " DitiTAL m. C

MITvTo ~0

IPTICAL  Compana T

Ce2il = Tepm,co




Zion SS3 Specimen

1.000

\ o 1 50—

098 001 /(7 \
1 R16X4
\ W
TOLERANCES
(UNLESS OTHERWISE SPECIFIED)
XX % 0.1
X.XX  0.01
XXX  0.005
Z1°
DIMENSIONS (in)
Key: TH = Thickness GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN 1.D. "1.00" "0.195" "0.350" "0.300" "R0.16" GL "0.060" | TH "0.030"
0.16 0-1b
For -9, Log 018 | 0350 f-200 0.1 - 1b 0-05¢ | 6.030
0. ({p a./[,
| oo 0. 1$S | 235 0. %0 | g 010 0:05% | 0.03¢
0.1k o-16
& [oo 0.4 | .35y 0-300 710 o 16 0.05¢ | 4.030
' o. 1§ . 'b
M .6, 0. 14< 0350 00y 0.1b o (b O.05y - 0%
s-1b 6.
2§ [.of 0. 48 0.3Cy 0 305 5 1b 016 0.05K | p.030
016 o.1b
20 /- 00 o115 0-350 0.30¢ 0-1b o.1L 0.05% 0.030
p.1p 0.1p
) /. 0¢ 0.5 0.38p 2300 0.1 0.1 0.05¢ 0.030
0.1b o. 1
W8 lop | 018¢ | 035y 0. S0 2. 1g ol | 005§ | 0-9%0
Instrument: 1- 0600 - T1(, | Instrument: |- 0600 - 1180 Inspector: 7 e " Crieen,
Cal Date: Y- Cal Date: Sy -9
Due Date: -1y~ {y Due Date: -y~ 1y Date: ¥ APR)
0-( I’m..’m’ovp p 0Tt L compalaro]

O iTAL L

GeHEl - Tomee e



Zion 0.

4 C(T) Specimen

50°
!\B/! 030 ‘( 7
ENGRAVE ID~_ | RN t& ——————————
BOTH HALVES NOTE 3 wore2 |
o0 é} il (E— -
NOTE 2 45‘:’
A‘;— \{ éA 051 960
220Q2Hoesy b ]
XXXX & TOLERANCES 1 s
(UNLESS OTHERWISE SPECIFIED) 0
[~ .200 *:393 (2 HoLES) x?::( : gfn __________
Xxx+0005 | ]
Z x£1°
o 1\ DIMENSIONS (in) !__ - J
0o 1 rote Y1 SPrerntv Regeefed
1.000 IvE TO macths 1Tl
Key: T = Top, B = Bottom Amemaly
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"("0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
, |00 $0.0° [Toaro |T 5.200
FB- 01]1.003 0,961 [ 0.799 | 0.9y | 40 | 0.02g | 90.0° |B 6220 [B e.2oo | 6.952 | 0.9 75| 6,050
loc2g | 900°|T 9,220 |T 0.0
02/ /003 | 0.9t {0.799 {0943 | Y50 | 0.0t | 900°[B 0210 |B 1| 0. %/ 0. 950 | 0. 050
y / / / / AT // / /
o I DA 74 [V %4
, Lecotg | 9007 |T 0029 |T 6.203
0Y [loax lo.9¢t | 0.79% {04y | 960" [0.02¢ | 00" |B 6,230 |B 203 | 0.4z | 0.975 | 0.050
o.0iy | G0.0°lT o220 |T 0.20)
0C | 1002|0960 | 013 | 0,447 | 950° [ 0.0y | 90.0°|B 0200 [B p2ox | 040 | 0.48p | 0. 052
0-0% | 90.0° 1T g0 |T0.203
0¢ [[.o01 |09 | 0.79% |0.Yy2 | S0 | 0.02Y 90./8 020 |Borey | O Yol (0 Y% | 0,050
o ooty | 90.0°|T 0.220 |T g.203
0] ool [0.9G0 | 0. 7% | 0.492 | Y50 o0ty | 90.0°|B 0,200 |B 0,203 | 0-%0) | ©-Y§0 | 0.050
602y | 90.0°|T 0.200|T 0.203
0‘6 |.00] 0.%Go | 0.79% 0.Y42 ('/f“,”u ooy 90.0‘/ B 0.220 |B ¢,203 |02 | 0.9%0 | ©.052
o2y | 90.0° T 0,000 |T 0.20)
09 |{.000 |0.960 | 0.799 | 0.4y, L(r,ad 0.0 | 90.0° |Bp.220 |B p.201 | 0. 401 | 0.4%, | 0.0
0.0t | 90.0° |To,200 |To.207
10 {fo0y | 0.9y | 079 | 0.u42 950" [owong | 90.0° |B 0.220 |B 0202 | 0 400 | 0950 | 0.050
Instrument:  (-oppp - 7161 Instrument: - oop0 - [1LK0O Inspector: 77 e T
Cal Date: S-1Y-11 Cal Date: S-24-17
Due Date: -1y Due Date: -4 -1y Date: 29422 )85
0-¢ ' Di6iraL Mmic ORTICAL  Com PDARATON
SCHEAR = Torm i cO

ruTvTeN(0



Zion 0.4 C(T) Specimen

4By 030 \(90"7
ENGRAVE ID~_ | N ]:%Q ——————————
BOTH HALVES NOTE 3 NOTE 2
\(X {4}} DETAIL B
XX 2 NOTCHES e i
A < 1A T
220Quotes) o bh———_—
XXXX & TOLERANCES 4 N
{UNLESS OTHERWISE SPECIFIED) 480
xxx01 | ___
> .200 *:93 (2 HOLES) XXX £ 0.01
Xxx+0005 | [ 00
b /‘\ DIME?SItO;S (in) |___ i |
800 1
1.000
Key: T = Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"|"0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
0.0 | 90.0° [T o200 [T 0,200
FD- 01 | ooz |0.961 [ 0.900 | 0.9y | 950 [ 0004 | 90.07 |B 0.200 |B v.20n | 6.987 | @.950 | 6.050
0.2 | 90.0° T 0.200|T g.20%
0L | /.00y 0.960 | 0-%o0 | 0.4YYy2 bso 0.024 | 90.09 B &.200 |B 0,202 | 0.4 | @, Yo | 0.05
0.0 | 90.0°|T 0.0 |T .27
03 oot |09 0. %0 | 0.992| Y50 [p.0ey | 90.c” |B o220 B o.zoz | .2 | .90 | &.050
g02f | §0.0°|T 0.220 |T 9,702
0y [ loo) 10.%0 | 0.500 | 0.492)| Y50 | 0.0ty | 90.0° [B 0.220 [B ga02| 2902 | 0-9%p | 0050
0024 | 90.0° |T 0.226 |T 6.357
05 [looy  10.%G) | 0.%00 [ 0.4y42| Y50 | 0.0 | 90,° [B 0,220 |B 0202 | 7901 | 0. 440 | 6.052
g0ty | 90.0°|T o220 |T 6,203
0L |].00] 0,460 | 0.%00 | 0-442| Y50 | 0.005x | 0.0 (B 0.2 |B w2e2 | 0.40; | @ Ys0 | 0.050
0028 | 90.0°|T 0.220 (T 0,202
07 |1l.eoo [0.90 | 0.%00 | 0. 442 | YS0 | 0,025 | 0.0 |B 0220 B paor | Oty |0.4955 | 0.rge
0.0t | 90.0°|T 0.220 T p.we2
0% _|].000 0.960 | 0o | 0-4yr| Y50 | 0.00¢ | 90.0° B 6.200 B 6,202 | 0 Y01 | 0. 480 | v.05v
g.ory | Jo.0° |T 0-200 (T 001
09 |loor 0.9t | 0.¢00 | 0.yu1| Uso Lowrs [90.0° B 0,220 B 0000 | 002 | 0. 950 | 0. 050
0.0t | 90.0°|T 0220 |T
[0 loop 0.9 | O.oo | 7-442| Y50 | v.o0g | 90.0°|Bo.220 |B 0.Y%08 | 9940 |0.050
Instrument:  /-ppo0- 7161 Instrument: [-6000 - |7 %0 Inspector: 7‘/&—7’&#&0‘
Cal Date: §-24~17 Cal Date: oy -17
Due Date: -1y -1y Due Date: Sy -1Y Date: 24P

0-¢" OtbtraL rmi(

MITVTe v p

OPTICAL  ComPaAaTON

SCHERAT - Temocy



Zion 0.4 C(T) Specimen

(B‘. 030 \(90*’7
Lot o
\(X DETAIL B
XX 2 NOTCHES T - T T 3
NOTE 2 45; _i_
N <t 7 = T
.220 (2 HOLES) - SR (S
XXXX ] TOLERANCES | i
(UNLESS OTHERWISE SPECIFIED} 480
xxxo0x | L___ |
~—@.200 7:003 (2 HoLES) XXX £ 0.01
xox+000s | |
i omeﬁs;::qs (in) |____,“,o ) |
.800 1
1.000
Key: T = Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"|"0.030"["90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
0.025 | 90.0°|T 0.220 |T 0.203
FE - 01 oo | 0960 | 0900 | 0.4 | g0’ | 0o0rg 90.0° |IB ©.20|B o202 | &-900 | 0.980 | 0. 058
0.0t8 | 90.0°|T 0.200 |Tp.203
0 | ooy 0.960 | 0.800 | 0. 992 | Y50 | 060y | 99.0° |B 0220 |Bo.tox | 0-Ye0 | 0.950 | 0,050
0.0ty | 900" [T 0.2 |To.203
03 |].002 096t | 0.%00 | 0.442 | 950 | w0tk | o.0” B o.22o |B o2es | 0901 | 0,41 | 2 rs0
o0t | 90.0° |T 0.2:0|T g.202
OY l1oor |0.9¢; 10.900 | 0.442 | 9S.0 | 000y | 99.0° IB 1220 [B 0202 | 0 %01 | 0.950 | 6.050
0.0l | 90.0° |T o.210 [T 0. 203
05 | lioor lo.91 | g.500 | 0.442 |90 o.02f | 90.0° B 0210 B s203 | 2. % | 0.up, | ©¢.050
0.0ly | 9o.o" |To2te |T 0o
06 |loo) |0.9G1 | 9.0y | o.uuy |45 0 | 0oty | 90.07 |B w2zo |Boees | 0.900 | 0.950 | 0.052
0.2 | 0.0 |Ty.200 IT 0202
09 |00 0,960 | 0. %00 |o, vy |45 0 o 22y | 90.6° |B 5.200 B 610t | 0. Y00 | 0. 4y0 | 0.0
2.0ty | Y.0" [T ous (T 5207
0% |loor |0, 960 | o500 | g.992]| YSo | .oty | 90.0° [B Lo2e IB 6. 2¢2 ]| 0. 400 2.9% | 0. 052
0.0t | 900" |T 0,126 [T 5.202
Oci {-00{ 0.9¢1 | 0.¥oo | 2. 4y2| 950 p.0l% ]| 90.0° [B 0,020 B o.20r | 0. Y00 | 0.4y0 | 0.050
ooty 90.0°|T 0.220 |T g.202
(0 | Log 0961 | o0.500 | 0. 492 | Y50 ooty | 90.2°|B o.020 |B pasz| 0 Yoo | 0 Yy |0i0s
Instrument: |~ cooo- 716 Instrument: [- 0600 - |0Y0 Inspector: (?) bﬁrr'm’”_'
Cal Date: S-1y-~17 Cal Date: §-24-47
Due Date: Sy Due Date: £-4-1Y Date: 29 A°R 1Y
0~¢" digiraL mic OPTIEAL  comPAR ATER

™i7eTo /o

SCHEAN =~ Temec o




Zion 0.4 C(T) Specimen

90°
4By o XY
ENGRAVE ID <l Ity T/
BOTH HALVES NoTE S Fias
\(X DETAIL B
XX 2 NOTCHES T - 7T
NOTE 2 4?:( ________
S Y 051 960
Ay | % 1A T
.220 (2 HOLES) - e T T
XXXX TOLERANCES 4
(UNLESS OTHERWISE SPECIFIED) R
XXx+01 | L________ -
- 200 %093 (2 HOLES) XXX  0.01
xox+0005 | f |
Z £1°
i DIMENSIONS (in) L 400 ]
800 ' NeTLE ! SmaLl Kame
. 1 WVoTE YU ! Speeimens Molts oV StDL op SAmPL!
LN Schitopey NvE 7o et To Al~fale
Key: T = Top, B = Bottom MACH v & Arore L™ PIge  Jeia MU L
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"|"0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
o.0tg | 90.07 [T 0% [T 4 203
FH - 0 | logy 0.9 | 0.0 | 0.99t | Y50 | o.c06 | Jo.o’ B 0.200 [B 6,503 | ©- 90/ 0.Y%%0 | ¢.050
g.02¥ | Go.0 [T p.220 [T 4,203
ol | loai 0.960 | 0.%00 | 0.442 | Y50 | pors | 9p.0° |B 0024 |B g.203 | @Yoy | 0. Y50 | 6.050
, Loty | 90,07 [T 0220 [T !
° [/ [ ¢
03 | |.euy .91 | 0.-%00 | 0.yyr | 450 |o0.e2y | $.0° |B o220 V 0Y) | 0.9 | v.osv
voty | §0.0°|T 020 To.202
oYy |l.ogt 10.969 | 0.400 | 0.44y2 | Y¢o | ety | 90.07 |B 0.220 |Bp.20e | 0. 901 | O- Y0 | 0.05%
011,5 o | 90.0° |T 0. 220 [To.202
05 | /.ooo | 0.9C1 | 0.500 | 0.942 | ¥5.0 | 6.00y | 90.0° |B 0.226 |B 0.202 | ©.%0) 0. %% | 0.050
ooty | $0.0°|T oo |T 0.203
O | /.000 0. 91 | 0.Yoo | o 44| Y450 | w.ory | 90.07 [B o.220 |B 0.203 | O-ljo; | 0. Y50 | ©.052
oy | 90.0° [T 0.220 |T 0,203
071 [l.ooi 0.3 |o.foo | 0. 44| Y50 | oweg | J0.07 (B o220 |B 0.203 | 0.90p | 0. Y50 | 0.052
0.0y 90.0’ T o2 |Te 103
0% 11060 |o.9Ce | 0.400 | 0- 942 | 450 | 002y | 90.0° |B v.220|B p.26n | 0.%00 | 0.yyp | c-of0
p.otk | 90.0" |T .22 |T 0.203
09 |00y |o.%: | 0. %0 0.9¢21 950 | o0ty | 90.0° [B 0.2 |B o.203 | 0. Y01 0.4yy | 0.0
0.8 | 90.0°|T o.200 |T 0, 207
10 | /00! 0.9 | 0. %00 | 0. Yy2 | Y50 0.0y | 92.0° |B 0.200 |Bo.202| ¢ Yo 0.9 | 0.050
7 o™
Instrument: |- 9oy - 716 | Instrument: [~ vooe - (LY0 Inspector: ;‘ )(,—7' “
Cal Date: §-2v~ 17 Cal Date: 2y -1
Due Date: S-y-1 Y Due Date: §-24y-1 Y Date: 19 AR 1Y

o-¢" OICrTAL M

T e fo\/o

ORTICHL compARATOAL_

SCHLUL - Tovrm,co




Zion 0.4 C(T) Specimen

!3! 030 \(90"7
ENGRAVE ID N2 l l ¥ )
BOTH HALVES . wore2 ||
\X {E—}» DETAIL B
XX 2 NOTCHES T T/ i
MTEZX(‘S‘;;; r 5‘51— i
Ay = 1A
.220 (2 HOLES) ) y— e B
X)(XX & TOLERANCES | i
{UNLESS OTHERWISE SPECIFIED) A80
xx+xe1 | L_______ |
[“—2.200 2923 (2 HoLES) X.XX % 0.01
xox+000s | | |
18
i /i\ DIMEANSIO;S (in) L 06 J.
800 i MNOTE Y ! SPteimiar AUReTL)  MNMOTLS ! Small Kniell
—— Dt TO missmacHvInG gar $/08 of SAmpPLE
ALl SPges ovT oF Dve 7o Atu-fAte
Key: T=Top, B =Bottom rucnsn-cr Diges Bl cHanold
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" [ "45.0°"["0.030"|"90.0°"| "0.220" | "0.200" | "0.400" { "0.480" | "0.051"
ooty | 90.0°1T 0.220 |T 0.703
FJI- o) |l.or2 [0:960 | 0. 800 | ot 950 | 0025 | $0.0" |Bo.2ze [B 0.203] 6.9t | 0. 950 | o, a5
0028 | Jo.0" |T c.220 |T 01203
oY lloe) |0.960 | 0.400 | 0.99L | 450 | 202 | 900" |B 0220 B otu3 | 002 | 0.990 | 0. 000
0.028 | 90.0° |T 0200 |T v.202
oy | .oy 0.5 o0.%00 | 0. vy | YSo | 0.028 | 90.0° |B 0,220 |B oo | 0.%02 | o Yo | v.o80
02| Gpeo’ |T 0.220 |To-202]
oY oot Lo gbit | 0500 o942 | 9o | 0oty | 90.0° |B p.20c |B o.ior| 2002 (0. 940 | 0 52
y / / / 1 T / /
os |V 4 B~ [B7
0.028 | §0.07|T v-220 |T 0203
0 |).ooo | 0.9¢0| 0% | 0.1 | Y50 o.00¢ | Qo.s” |B £.220 |Bo2oy | O-%02 | 29y | o.050
/ oty 90.0 |T 0.2 |T 0201
2707 oot | o9te Vo.yoo | 0902 | 450 oy | 99.0° B ci220 |B 0.2002 | C. Y02 | 0 Y50 | 0. 052
ooty | 90.0°|T 02007 g.203
08 |lovr |o. 9t | 0§00 | 0-490| Y50 |00t | 90.0°|B 0.2 [B 0acs | 0. %1 | 0.46p | 0-050
0-008 | 90.9° |T 0.200 |T 5,207
09 |loor o961 | 0.900 | 0-4ur| 450 o0y | 90.0° |B 5.220 |B p20y | 0- Yol | 2. Y90y | 0 95O
g.oly | 9o.0" |T p.220 |T p.203
(O | Jogi |08t | 280 | 0992 %S0 {0,005 | 90.0° |B 0200 [Bozes | 2900 | 0.yg0| 0,050
Instrument: /- op0p -~ 706/ Instrument: [— oooC - 12 Yo Inspectorf)&ﬁ Toemme
Cal Date: S-2M-177 Cal Date: S-24y-t7
Due Date: S=y-1ly Due Date: $S-2y-1¥ Date: 2Y 4922 1%
O-C " apmresi—compr - SPTIE AL cor@m e ns

™

DrG:rﬁL mi

Tvievo

SCHERL - Tem

e



Zion 0.4 C(T) Specimen

4By 030 ‘(9007
ENGRAVE 1D~ N =
BOTH HALVES NOTE 3 =
\(X DETAIL B
XX 2 NOTCHES T T T &
R ——
Af < ¥A T
220 (2 HOLES) N T
XXXX ] TOLERANCES | i
(UNLESS OTHERWISE SPECIFIED) 480
xx+01 | |___ 4
[~ 200 2303 (2 HoLES) XXX & 0.01
xxoxs000s | | ]
" omesions | ||
.800 |
1.000
Key: T=Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"|"0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
c.o28 | 90.0°|T o.220 |T 0.200
FL- O | lLeoi 096Gt | 9. %00 | 0. 44 950 | o.org | 9p.0" |B o220 |B 0.202 0.4 | ©0.Y%0 | c.o5v
0.0l | 90.0°|T 2.2 [T 6.207
O ltioo( | 0.9t {o0.4op | 0490 | Yo | 0,02 | 9007 [B 0.920 (B 0202 | 0.900 | 0. Y50 | 0.052
ooty | J0.0° |T 0.0 |T 0.2¢3
o3 |00 | 0.9 | 0.850c | o142 %50 | 0oty | 0.0’ |B 0.220 |Bw.263 | 6. %0 | 0. ¥sp |0.052
: 0.0t | $0.¢° |T 0.226 |T 0. 203
oY ooy lo.90 | 0-¥oo | 0- W2 | 950 |o0.00y | §2.0° |B o2t |Bo.20x | 0.%00 | 0.5 | 0.050
0.925| 00..°|T 0.20]|T 0.7¢3
0S5 |looy 0.9 | 0500 | 0-%42] Y50 | po2y| 90.0" (B g2 |Bo2ez | 0400 | 0. 950 | coose
o.0l3 | Y0.0° |T 0.0 |T 0.203
oG |1.601 0.9G1 | 0. %0 | 0-4ur | 950 o.00% | $0.¢° |B 6.120 |B 0.203 | 0. 400 | 0. Y50 | ».052
.oty | 90.07 |T o.ue |T 0.20%
01 1)egl 0.90 | 0.500 | o-44) | YSo | ooty | 90.0° |B n.22¢ |Bs.203 | 2. %20 0.9% | 0.057
0.0ty | 90.0° |T o220 [T o203
oY | 0.995 lo.%i1 lo.400 | 0. 442 [ 456 | o027 | 90.0°|B £.220 (B 0203 | 00400 | 0. Y32 | 20.050
o.0l% | 90.0°|T o220 |T g2
09 | lLoot Lo 961 |00 [ 0992 | /50 |00y | Go.0” |B 0020 [B o 203]0-920 | 0. 450 | 0. 252
.oty | 9o.0 |T 5.200 |To.20%
|0 l.oo; |o.9Gy | 0. %o 2.4942 950 | ooty ] 9.0 |B o220 Bo.Zajf 0. Yc0 | 0.-Y50 | o.050
— T, e-2opoe
Instrument: | _oso00- 71| Instrument: )~ 0O00 - (LY Inspector:(? e
Cal Date: §-24-/2 Cal Date: §-2y-1)
Due Date: §2v -1y Due Date: S-lvY-(y Date: 2 AR 1 E
o-6 " Diceriac m: L IPTIeA e com2plAreN

miTviev o

Sk ~ TvmCe



Zion 0.4 C(T) Specimen

8 o

ENGRAVE ID~_ |

BOTH HALVES \(X e

NOTE 2 45°
&
\ SR

Ay %

\\ ’l
220 (2 HOLES) : P R
XXXX - o —-—
= (uniess oterwise seeariep) | T - 480
1

NOTE 2

DETAIL B
2 NOTCHES

051 960

xx+x01 | L___ §
[~ @200 7003 (2 HoLES) XXX £ 0.01
XXX + 0.005

<z %1°

DIMENSIONS (in) |._4°°____.|

1.000
Key: T=Top, B = Bottom
AS MACHINED DIMENSIONS

SPECIMEN 1.0.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"("0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
0.0t | 0.0 [T 0.0 [T 5.2¢3
FIV-O( [.00| 0961 | 0.800 | 0.2 | Y50 | 002y | 90.0 |B o [B 0.203| 0-Y%0 | 0.9%0] o. 050

cor¥ | $0.0 |T 2w |T 0.003
0| t-001 091 | 0.%00 | 0. 442 | Y50 | 00l¥ | 902 |B o120 |B 5. 203 | 0.490 | o.4%0 | 5.052

0.02¥% 90,0 Ta,zzo Ta.?_o}
O3 | l.oo 0.9¢ | 0800 | 0.492| 950 | o0ty | 9.0 |B 022 |B 0,203 | 0- Y | 0. 950 | 0052

o.oly | fo.o |T p.200 |T w263
oY |1.00t 0,901 | g.yoo | ova2 | 50 | cozg | 90.0 B w220 (B 0203 | 2900 | 2990 | 6. 052

0.0ty | 90.9 |T 5.220|T 0.203
0§ |leg 0.9¢ | 0.%0 | 0.442 | 950 | vory| 900 |B 020 |B 6203] 0400 | 6440 | 0.05

ooy | fo.o |T .06 |T 0.103
O0G |/oci [0.9G1 | 0-800 | 0442 | 450 | 0029 | Yp.0 |B 0700 [B 5,203 |G 400 | 0. 950 | 0. 050

al gd.o Teno |T o207
07 loct | o 91 | 0-ou | 0-492|US 0 | 0.024 | $0.0 |Bo.22o |B 5202 |pitioe | o- Y8y | 0.052

0.2% | 90.0 |T 01 |T 5103
0% | /000 0,961 | 0.%00 | 0.4 1| YSc | vo.028 | 900 |B 02w |B , 203 | 6. Ysy 0.9%0 | 0.082

e-otl | 90.2 |T o0 [T 4203
09 | Looy | 090 | 0%oc | 0.442| 950 |c.ory | 90.0 B w20 |B 203 |0.ie) | 0.450 | p.os0

0.8 | $0,0 |T 222 |T 0-203
[0 | /l.oo¢ 0,90 | 0 %oc | 0 49L| 950 | p025 | 90.0 |B 020 |B @2¢3| 0.400 | ©-980 | p.osO

Instrument:  /-o0o0e- 7{ Instrument: /- coe~ (1Y Inspector: - o — e
Cal Date: N Cal Date: =24 17
Due Date: S=29 <18 Due Date: s=1q-1§ Date: CY A2 %

o-¢ DibiraL mic OPTIAL compARFTOA

~NiTvToNy ¢ SCHWRA ~ Tvm cc 2



Zion 0.4 C(T) Specimen

4By 030 \(w7
ENGRAVE D~ N t& ——————————
BOTH HALVES NOTE 3 noe€2 |
\(X DETAIL B
XX 2 NOTCHES i [ B
széS‘;;_ _Oigl— 960
A s | A T
.220 (2 HOLES) B N ——
XX)(X ) TOLERANCES || i
{UNLESS OTHERWISE SPECIFIED) 480
xx£01 | L |
[~ #.200*-3%3 (2 HoLES) X0 £ 0.01
X0 & 0.005 | .
e omevsons @) | |
i : MoeTE Y ! SPLfetrmen (AT TLA
1.000 Aue 7@ nmucmacH it
Key: T =Top, B = Bottom
AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "1.000" | "0.960" | "0.800" | "0.440" | "45.0°"|"0.030"| "90.0°"| "0.220" | "0.200" | "0.400" | "0.480" | "0.051"
_ ov.oY| $6.0 |T o210 |T 9203
rP- o loog | 0.9¢t |0.900 | 0.992| YGo | 0i02y| 90.0 |B 0.210 |Bo-203 | 0.908 | O. Y52 | 6,050
0.025 | Jo.0 |T 0.200 |T 0203
Ol | J.oot 0,96 10.%0c | o921 %50 | oy | 9o.0 |B 6.2:0|B 6.2¢3|0- %Y |05 | 6.050
po2y | 90.0 |T 0.2w6 |T 6.203
ol /. 001 0.9G1 | 0800 | o.¥v2 | 5.0 | 002y | Qo0 B 0220 |B 0203 ]| 0.903 | 0.Y%0 | ©. 052
s.02Y | 90.0 |T 0.2 |T 2.207
oY |/.00 6.9 | 6.%o0 | 0 442 Yo g0ty | 9o.0 |B o220 |B 5202 | 0902 | 0.950 | 0,050
p.02y | 0.0 |1 022 |T 0203
05 | 1001 129 {0900 | 0.4y2 | Y50 | 002y |90.0 |Bo.2w |Bo.10) | 0-900 | 0. Y50 | 9050
o.02% | Jo.0 |T 0220 |To.2c3
Ob |/lso0y 9.9 | o0 |0-uuy| 950 | vory | 2.0 |B 0220 |Bo.2ey| 0.9 | 0.Up | Cose
v.otyl 90.9 |T 0.2 |T 0.203
07 |leor 0.9 | 0% | 0.442| 450 | 0.004| 90.0 |B #.21|B o203 | €9, | 0. 9445 | 0,050
o0ty | 900 |T 0200 |T 0.203
0¥ |/l.00¢ 096G 2 %00 | 0.4y | Urio | 0024 | 900 |B 2t |B c.203| 0 Y | 0.5 |OoSO
“ [ / A % '
09 |~ / / / e B~ |8~ / /
‘ PRZA 90. 0 'T .o T 6.1e3
[O | /.00 0.961 | 0.%0c | o] ¥5.0 | voig| 90.c |B o.2re [B ooy | o Yoo oY% | 0.050
Instrument:  /-gogo- 7il Instrument: [- ocee - (L¥C Inspector: 7} e TEEITT
Cal Date: S-u-17 Cal Date: §-24Y-17
Due Date: J-ly - | & Due Date: S-24y-1% Date: 24422 1%
-6 " dicirac e OPTIRAL  ComppanTo._

r"\:TUTC\/a

Settar

- Tvrrice




Miniature Compact Tension Specimens
Block CF
Block F4
Block F3

A-95



ORNL mini-C(T) Specimen

- - — 10.00(as-is)
\<90.0°>/
i
M
g2.00 %2 | -
I g s—
O
A [/
3.30 ; 4.15£.10 {
8.30%.10
ALL DIMENSIONS ARE IN (mm)
ALL TOLERANCES ARE +0.04 (mm) UNLESS OTHERWISE NOTED
Key: T = Top, B = Bottom, GL = Gage Length
AS MACHINED DIMENSIONS
SPECIMEN I.D.| "10.00" | "10.00(as-is)"| "8.30" "3.30" GL "3.00" "2.30" "2.00" "4,15" "0.50" |["90.0°"
T 2.30 |T 2.00 050 | 0.0
FAOL- 1\ | 1p.03 10.0Y §.39 3.3y .04 [B 230 [B 1. b.15~ 0.0 | 90.0°
T 230 [T 2.0 0. S0 | 92.0°
Ulyevo | joor | .30 330 | 304 B 23, B 200 | Y15 | 050 | 9007
T 2.3+ [T 200 YAy v.0°
3o [0-00 §.30 330 | 204 B 230 B 200 | 476 | 50 | 90.6°
T 230 |T 2.00 0-5¢ | 9po’
FAoy - | | 1.00 .92 9. 20 3.30 3.04 [B y.3¢0 B 2.c0 995 | 0.co | W.,°
T 235 [T 200 6. S0 94.0
L j0.00 4,91 ¢ 2 Y30 | S.04 [B 232 [B 2.0 Y5 [ 752 00.07
T 2.36 |T oo 0.0 49.07
Slswee | 9® | 426 |30 [30Y [ 230 [B con | U405 [os0 | $0.07
T 2.36_[T 3.0 ose | ga0?
Y | 10,00 §.7 Y1 [ 330 | 304y [B 230 B 200 | U185 [ 057 | 90.0°
T .30 [T 2.0 6.50 9.2
FAot -1 | 1.0, lo. 0] f.20 $.30 oy |B 220 |B 2.0 Y15 | o050 99,0°
T 2-36 {T ;.0 Ny 0.0°
T 1o 0.0 530 .30 3.0 8 23, [B z.aj 7.4 _ffo 99}.0
Instrument:  /-p,p - 7161 Instrument: /- o0~ 12%0 Inspector: 7}6—7 Zeros
Cal Date: c-24~17 Cal Date: $-2y-17
Due Date: S=24-1yY Due Date: §-y-1y Date: OAPR 1K
9°C" drraL miIC OPTICAL o4 g

m. TU'I’D\/p ScHeR R - Tvmico



P

10.00(as-is)

ORNL mini-C(T) Specimen

10.00+.10

3.30

8.30%.10

ALL DIMENSIONS ARE IN (mm)

ALL TOLERANCES ARE £0.04 (mm) UNLESS OTHERWISE NOTED

L
2.304\—72.30

Key: T = Top, B = Bottom, GL = Gage Length

4.15+.10

AS MACHINED DIMENSIONS
SPECIMEN 1.D.] "10.00" | "10.00(as-is)"| "8.30" "3.30" |[GL"3.00"| "2.30" "2.00" "4.15" "0.50" |"90.0°"
, T 2:3) |T 200 vuf |av.p”
Hag - 1 qo.c0 .47 4.0 3.30 3.0 B 231 B q90 | Qo7 e.vy | o
T3 (T 20 o0.48 | 9p.0°
U 99¢ |0t |60 | 330 | 3¢ B3 B 2eg | 408 | pux | %00
) T 23) [T 2.00 0. Y% 90.¢°
3 q'qy 9.9 4.30 3.30 R.0Y B 23 [B 2.0 (’/07 0.4Y 9%.0°
T 3 (T 200 p.4¢ | 90°
4194Y .49 | 430 [3.30 3,04 B 2.3) B e | Y949 | 0wy | 90/
T 2.3 T .0 o.uy | $o.0°
s OI:W 349 %.30 3.2 2.0 |B 2,31 (B e | Y4 oyy | 920°
Ty [T 20 o.4¢ | 80.0°
L] 9.% i.9¢ ¥ 30 3.30 S.oy (B 23) |B 2. %13 o.4f %0.0°
T W3 T 20 o 4g 9,¢°
T g 10,0 Yy | 339 |30y B 931 B 30 | ig1d 0.uk 90-"01
_ T 23 T 2.pe ooy | 90’
¥ (0.0 | id.0D Y | 330 | 309 |8 23 [B 20 | Y10 X4 90.0°
) T 231 [T 9.0 o048 | of
9 1995 1994 [ &30 | 330 | 304 [Ba3) B 250 | s [oug | J0.0°
. . T S
Instrument:  j—pgo ~ 0000 Instrument: |- 0opn~ 716 Inspector:  T_<"% ¢
Cal Date: S-2y-17 Cal Date: -y ~l/
Due Date: Sy~ IX Due Date: S-2y- 1% Date: 7067

0PTiLA L comphAR F7ef\
SCHC{L‘L" TUM.Lb

DivriaL ovT

]
0~ G MITUTONO

VEINL m




—————10.00(as-is)

ORNL mini-C(T) Specimen

\<90.0°

¢

10.004.10

g2.007 % x2

f

)

@L

3.30

ALL DIMENSIONS ARE IN (mm)

8.30+.10

ALL TOLERANCES ARE +0.04 (mm) UNLESS OTHERWISE NOTED

4

[T

]
—__ l

3.00

Z.M—LZ.M

Ll

Key: T = Top, B = Bottom, GL = Gage Length

l——4.1s* .mAl

AS MACHINED DIMENSIONS
SPECIMEN 1.D.| "10.00" | "10.00(as-is) | "8.30" "3.30" [GL"3.00"| "2.30" "2.00" "4.15" | "o0.50" ["90.0°"
, T 30 |7 .00 0.9 | o’
Hel- Vo000 | 10000 T 330 | 3.0 [B 230 [B g | Y43 | 0yg | 900°
| T 230 |T zee ouy | 9o’
1 99€ liooo | 420 | 336 | 304 [8 2y [B 200 | Y11 0wy | 9007
T 2% |T 2. 0.4y Jo.0°
3139Y | e Y30 | 3.3 S04 B 230 B 200 | Y41 | ouy | 90.0°
T W30 [T .00 u.4¢ | Pof
M 99¢ [t 30 1330 | 304 B 235 (B 205 | Y40 | 0.yy | 90s”
_ T 236 (T 2,00 0.48 52
S99 10.02 .30 | 3.30 3,04 B 230 [B zwoe | Yl | puy | Hpo
T 230 |T Yo 0.4y | 90.0°
Gl 0.0l lo.0L | 43v [3.30 3.0y B 230 [B 160 | G.1) 0.4y 9.0’
T 230 [T 2.0 oYy 99.0°
Al woo | 1000 | €30 [ 330 | 304 B 230 [B 200 | Houi ot% | 90.0%
T D0 [T 2 0.4y | 900
81492 [0 | $0 13.30 |30y [B335 B 200 | Ypy v.yy | Yo’
T 230 |T .00 | o.uy | 4o
Vope L1000 | 8% | 330 | 304 [B 235 1B 200 | 990 [Toogy | %0s
. ﬁzwn
Instrument: -2 %0 ~0000 Instrument:  )-000)~3)(, | Inspector: 2 o E—
-
Cal Date: S-wv-17 Cal Date: ST-24~17
Due Date:  § -1\~ Due Date: -y~ 1§ Date: 1Y% Dec 17

OPTILA L ompARATEL

CJ.(,H{(LR ~ Tur~ .ty

D6 TA L ouT/MSID(_ Paig

1!

0-( net TUT 0T




ORNL mini-C(T) Specimen

—— 10.00(as-is)

10.00+.10

log
==l

3.30

8.30%.10

ALL DIMENSIONS ARE IN (mm)
ALL TOLERANCES ARE £0.04 (mm) UNLESS OTHERWISE NOTED

Key: T = Top, B = Bottom, GL = Gage Length

l——«us* .10——|

¥ AL S mishend
ACTVAL MRASLR~SAA - q,y

AS MACHINED DIMENSIONS
SPECIMEN I.D.| "10.00" | "10.00(as-is)"| "8.30" "3.30" GL"3.00" "2.30" "2.00" "4,15" "0.50" |"90.0°"
. ) T 3D [T 2.0 - o.6¢ 9.0"°
YAl-10] 99 | 99% | %30 | 330 | 3w B 22p [B 20e | %to [0y | 30s”
. ‘ T 3D [T 206 e | o9y 9p.0”
S~ 8.9% ool | 30 | 3.30 | 304 [B 230 B 200 | 43 | ouy | 94°
T2.3p (T 2.0 7 ¥l o.yg | 960’
11946 199 [ 9% [3.30 | 30 [B23p e 2 upl| 473 [oug [90r’
T22.30 [T 200 e 8| ouy | Ja°
3 ()79 16.9 1 Y30 $.30 3.0y [8 23p |B 200 {7‘7‘? o 4y | 90..°
T 230 |T 2we Te g | 0.99 922°
Q- 100 1000 §-30 3.30 3.04 [B2.3¢ [B 2.00 Go3 | oy %2 ,°
T30 [T 2w e g |oay |7°
oo [todo | §30 [33¢ | 304 [B 2.3 |8 toe | 403" [0ye | J0.°
_ T 232 |T 2.00 Tenlovg | 94,7
®
Sluwoy |00 | 830 | 330 [3.04 [B 230 B 200 | 45" | ong | Y0’
T T
B B ~0d
T T ’
B B
. T {m
Instrument: - 17 &r) ~ 0000 Instrument: (- o800~ *71( | Inspector: 7 7//7 “
Cal Date: S-1v-i7 Cal Date: v =U- )
Due Date: & - 1Y- 14 Due Date: Sy - 1% Date: k¥~ 17
OPTILAL compARATHA- Disrar our /sy e

SCHLR ~Tup,, o

LT
O“(D M|TV70\/0



———10.00(as-is)

ORNL mini-C(T) Specimen

\<90.0°

A4

10.00%.10

g2.00 242

f

I

3.30

8.30%.10

ALL DIMENSIONS ARE IN (mm)
ALL TOLERANCES ARE %0.04 (mm) UNLESS OTHERWISE NOTED

4

—

| 2
—__

3.00

2.30——'* 2.30

U

Key: T = Top, B = Bottom, GL = Gage Length

L—q.xs*.onI

.y CALIPIL G
MNBEAD — PAeren L
: /"‘iﬂfymw/, '\/.és‘

AS MACHINED DIMENSIONS
SPECIMEN1.D.| "10.00" | "10.00(as-is)* | "8.30" “3.30" [ GL"3.00"| "2.30" "2.00" "4.15" "0.50" |"90.0°"
. _ T 230 |T oo =X 0.9% | 0.0°
SKREA| fpg ¢ |10.0i €30 | 330 | 39Y [B 230 B oo | Yed—{ o.ug | 9ps°
T 230 |T 200 | 72X |0ug an'j
Uioog | 100 | §3 | 330 [ 304 [B 230 [B 2 |7 [0yg | 900
T W3 [T 2.08 e ¥loug ﬂ/.a"
3| 10.00 10,00 §.3 3.30 Joy [B 230 [B 200 0. yy | 900°
T 2320 [T 2.00 ~# | o.9e | B,°
LA 10. 0o .00 | §3¢ | 3.30 3.0 [B 230 |B 200 | 4= | o4¢ | 907
T 2.3 |1 2.00 ek o9t | 995°
2 ahql} IO.UI %IJO 33‘) ?rt)"[ B 2.30 B 2-00 "ﬁi o-Y& jﬂ;d"
T 230 [T %o T #l o yy | 97
pooo | 000 | 830 | 330 [ 3.0y (B 230 [B 2we | TTY [0y | 92,
. T 23 |T 200 . lLeqy e°
U3 0000 10,00 | $30 | 3.30 | 304 [B 1230 B 1ew | Y405 [oug | 90.0°
T 3 [T 2.0 o4y | %.0°
U1owe | .00 | 530 [3.30 | 3¢ [ [B 200 | 40§ [oug fos
T 2,34 [T 200 0.4y 0.0°
t
3 10,00 0.07 | 4.0 3'30 3.0l B 2.3 |B 7.0¢ “%98 oy |9.0°
. : f\a—ruo”q
Instrument: | R Kg)-dop0 Instrument:  ~0000 3,4 Inspector: 274—-7
Cal Date: §-2y~{) Cal Date: S~24~)7
Due Date: ¢ -1Y - 3’4 Due Date: S -2y ‘/5’ Date: “~DNEC =177

OPTiCAL  (onpARA o

[y

CTAL 4uT /i rsdg mi¢

'

0-6"

Mg L 70‘/0




ORNL mini-C(T) Specimen

10.00(as-is)

>

N

g2.00*2% x2

Ex

10.00+ .10

N\

3.30 l——4.1s¢.1o—J
ALL DIMENSIONS ARE IN (mm)

ALL TOLERANCES ARE +0.04 (mm) UNLESS OTHERWISE NOTED

8.30+.10

Key: T = Top, B = Bottom, GL = Gage Length

AS MACHINED DIMENSIONS
SPECIMEN I.D.| "10.00" | "10.00(as-is)"| "8.30" "3.30" GL "3.00" "2.30" "2.00" "4.15" "0.50" |"90.0°"
‘ T 30 [T Q.00 O, 4% 9;,»‘"
“Ci-w | o lo.oo ¥.30 3.30 3.64 [B 2.3y |B 2. Y 1 oy | o
. T 2.30 [T 200 098 a0 "
3L I( -1 )o.00 10,06 q. 30 33(‘/ et (B 2.3 |B Z.00 L’r”S' 2ty qf'[’
) T 2.30 [T R.0p 0. Yy¥ 99.0°
2 1.0 10.0 | ¥.30 3.3¢ 3.0l [8 23, IB 2.0 Yo5" | ey %.0°
T 3e |T 2.00 2, 4 g 90.0 ’_
3 [0.04 [90.0] ¥.30 3. 30 J.o Y B 2.3¢ IB 2.e¢ .05 | . Uy 94‘1d
_ T 23y (T 2.00 0.9y | 90.0°
DN 1o.00 (0-00 | § 3o 330 | oy B 230 [B 200 | Yof [pvg |900°
T 320 [T 2.08 o 4% | F0.0°
Ulitioo | y0.00 | €30 330 | 304 B a0 B oo | YoS vy | 7
A T 230 [T .06 0. Uy %.0°
SNC- 1] jo.00 10-00 %30 3.30 Y04 [B 120 [B z.0p G085 [0 uy J2o
T .30 [T 2.0p o- 1y | 90,°
L 1000 1000 | ¢ag 330 2oy B 230 [B ree | Yo [ ouy | jod
T T
B B
. . 7 s LA
Instrument:  j— J2&7 - 0007 Instrument: -~ oo~ 2/ ) Inspector: 77@
Cal Date: §-24-17 Cal Date: Sc2y-17
Due Date: S-2y-1% Due Date: S-2u-/% Date: KPEC 1T
OFTICAL  compntATEn, Die AL sUT/1v§de ¢

SCHERR ~ Tern Lo O-6 " rmyTuroNs



ORNL mini-C(T) Specimen

10.00(as-is)

o

\< 90.0

¢

f

’J 0 k-

g2.001 3 x2

)

@L

3.30
p———4.15%.10
ALL DIMENSIONS ARE IN (mm)

ALL TOLERANCES ARE £0.04 (mm) UNLESS OTHERWISE NOTED

10.00%.10

3.00
z.mALf

Ll

8.30% .10

Key: T =Top, B = Bottom, GL = Gage Length

AS MACHINED DIMENSIONS
SPECIMEN I.D.| "10.00" | "10.00(as-is)"| "8.30" "3.30" | GL"3.00" "2.30" "2.00" "4.15" "0.50" |"90.0°"
T 236 [T 200 o5 | 90.6°
3mA-1] o Y g.30 3.30 Jolf B30 [B 1.0 | Qo€ 0.4Y Q0.4
T a0 [T 2.0 .98 | o0
U 10,00 10.00 .00 3,30 304 [B 230 |B 2.00 | 405 o-4¢ | 900"
T 236 [T 3.8 o 48 | Jp.o°
Smya-1l 10,09 L 100e | 830 | w0 304 [B 230 B .00 1405 | 0.0 | 90.7
T 230 [T 2.0 0. us | .0°
U 100 0. 0c €.30 330 3‘0"( B 1.2 |B 2.00 Yox 0. u% | 900
, T 230 |T 200 0-9% %.0°
MR 10.00 (6,00 | $.30 3.3 304 B 230 [B 2.00 | Y05 | o.uy 90.4°
T 2.3 |T .00 o.ug 00. 07
11 10,00 10.00 ‘Z-Sa 3.30 3.0Y B 2.3/, |B .00 "/,05/ o4¥ | 90.0°
T T
B B
T T
B B
T T
B B
instrument: 1 - 12 Yo - o000 Instrument: l-oecr, - 71| Inspector: ? 7C—1LC'Z“
Cal Date: FI4-17) Cal Date: L-2Y-7
Due Date: T-2- 1§ Due Date: -4 -1y Date: 18 DECT )
OPTICLAL  C0m paRQ TCA D1br7aL OuT/,V_;,OL,ﬂC

SCPJ{TL(L Temmieo O/G'r PuTETo O
(T 7
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